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ABSTRACT
This qualitative study was designed to identify and explore the preservice technology
training experiences of novice teachers and examine their perceptions of how well their teacher
preparation program prepared them with the knowledge and skills necessary to fulfill the
National Educational Technology Standards for Teachers (NETS•T). Data were collected by
following an instrumental case study design utilizing semi-structured interviews, documents, and
field notes. Simultaneous collection and analysis of the data helped the researcher to create a
deeper understanding of the technology training experiences of novice teachers.
The findings of this study revealed that novice teachers believe there was a lack of
emphasis on technology integration in their teacher preparation program outside of the one
required technology course. They expressed a need for technology training to be integrated
across the curriculum. They wanted to be provided with authentic learning experiences so they
could connect the theory to the practice in relation to technology integration. They wanted more
time to practice, reflect, and plan student-centered, technology-rich lessons and they wanted to
see all teacher education faculty modeling technology so connections could be made between the
technology tools and the appropriate uses of these tools within their content areas. Last, they
believe future preservice teachers need more hands-on experiences in creating student-centered,
technology-rich lessons, not just within the one required technology course, but throughout their
teacher preparation program. Furthermore, 90 percent of the participants expressed a need for
more exposure to the technology standards. They stated the only place they were exposed to
these technology standards was in the one required technology course and felt that one semester
was not enough exposure for them to learn how to implement each of the standards with
vi

confidence. All stated they would have liked to have seen all faculty members throughout the
teacher preparation program incorporate these technology standards into their teaching, so they
would have been provided with adequate exposure to the technology standards.
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Chapter 1
Introduction
Chapter Introduction
The author, professor, and researcher John W. Creswell (1998), stated, ―One can open
and close with vignettes to draw the reader into the case and develop a vicarious experience to
get a feel for the time and place of the study‖ (p. 186). To set a frame of reference, this study
begins with a vignette that describes situations many preservice teachers have encountered
during their technology training experiences in a teacher preparation program at a Research
University/Very High (RU/VH) in the southeastern United States. The National Center for
Education Statistics (NCES) reports that computer use begins as early as three years old (Wells
& Lewis, 2006), and that 66% of nursery school students, 80% of kindergarteners, and 97% of
students in grades 9-12 use computers. In addition, trends such as advances in technology, the
increase in the number of technology tools that students use in schools, and the growing
necessity for students to be able to analyze, synthesize, and interpret large amounts of
information, all heighten the need for preservice teachers across the nation to be properly trained
to integrate technology into their curriculum.
Context for the Study
Jamie, a preservice teacher in the College of Education at a local university, arrives
enthusiastic for her first evening in the only technology course required by the university. When
she walks into the classroom, her enthusiasm immediately dwindles. She sees only Macintosh
(Mac) computers in the classroom. Having never used a Mac computer, she begins to feel a little
intimidated. She already works for a local high school as an aide and her school only uses Dell
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computers with Microsoft Windows operating systems. Although making the switch will be a
challenge, she tries to keep an open mind by telling herself it is important to learn how to use
different hardware and software. She decides she is up for the challenge and chooses a seat.
Thankfully the first thing the instructor does is introduce all students to the Mac interface so that
those who have not used a Mac before will not feel intimidated.
Next come introductions, and suddenly Jamie realizes that not only is she in a technology
class that uses an unfamiliar computer platform but her classmates are also mostly pre-k and
elementary preservice teachers. Jamie is thinking, ―Why are the sections for this technology
course not separated so students who are being certified in pre-k through 5th and those in 6th
through 12th can focus separately on how to integrate technology in these different educational
environments? She worries about how she is going to find someone with whom to do group
work. Furthermore, most of these students seem to be very familiar with Mac computers and
some of the software required for this course. Again, she tells herself, she is here to learn how to
integrate technology and fights back her feelings of inferiority.
After describing the objectives for the course and reviewing the syllabus, the instructor
takes them on a tour of the Technology Enhanced Curriculum Lab (TEC Lab) and the
Instructional Service Center (ISC). These two multipurpose sites serve as a support system for
practicing preservice teachers, faculty, and staff in the College of Education.
The TEC Lab is a place students and faculty can go for one-on-one technology assistance
from 9:00 am to 8:00 pm Monday through Thursday and 4:00 pm on Fridays. This lab is
maintained by five doctoral students and one Masters student from the Instructional Technology
program. The curriculum area of the TEC Lab provides preservice teachers with curriculum
2

materials in all subject areas from PreK to 12. Being one of 10 repositories for the state, this lab
provides preservice teachers and faculty with a plethora of curriculum resources. Preservice
teachers use this resource to help them write their lesson plans and discover new ideas and
teaching strategies.
In addition, the TEC Lab maintains a computer lab that houses 15 Dell computers and six
Mac G5 computers. One Dell computer is connected to a SMARTboard, electronic microscope,
and video conferencing equipment. Jamie is excited to think she has the opportunity to learn how
to use a SMARTboard and maybe some other pieces of technology provided to her by the
College of Education. Little does she know that changes are about to take place in the TEC Lab.
Next semester the TEC Lab will close every day much earlier at 4:30 pm, except Tuesday
when it will close at 6:00 pm. Also, all the Mac G5 computers will be moved to the Instructional
Services Center (ISC) which is housed in the building next door. Students who work in the ISC
do not possess the same level of technology skills as the graduate assistants who work in the
TEC Lab. Additionally, the computer lab will be closed off from the TEC Lab, and the graduate
assistants will no longer be required to provide one-on-one technology assistance for students
and faculty.
Next, they visit the ISC. The instructor explains that this center provides preservice
teachers with a variety of multimedia equipment that can be checked out so that they may
incorporate and demonstrate technology within any of their classroom presentations. This center
also provides the students with a computer lab that houses both PC and Mac computers,
scanners, black and white and color printers, a previewing room with two VCR viewing carrels,
and slide projectors for previewing slides. The ISC also provides preservice teachers with
3

lamination services, binding equipment, art supplies, die cuts, and equipment-training, all free
with a student ID. Jamie is impressed that the College of Education will provide her with
everything she could possibly need to be successful during her course work and internship. Little
does she know that changes are about to take place in her support system.
Toward the end of the semester, Jamie has a final project to work on outside of class; she
decides to use the TEC lab. This lab has been a great resource for Jamie throughout the semester,
and the graduate assistants have the knowledge and skills to assist her in the development of a
website. She remembers that the TEC Lab provides a small Mac lab that hosts the same software
she uses in her classroom. A specific piece of software is needed to complete her final project,
and the TEC lab is one of only three computer labs on campus that provides that software. She
rushes out of work and heads to the TEC Lab, hoping to get her final project finished before they
close at 8:00 pm. Walking in the door of the TEC Lab, she realizes the Mac G5 computers are
not in the lab. The graduate assistant tells her there have been changes in the lab, and they no
longer assist students with technology problems; furthermore, the Mac G5 computers have been
moved to the ISC.
Jamie remembers the ISC is a place she can find assistance on both PCs and Macs so she
heads to the building next door to work in the ISC. Once she arrives, she asks if they have the
software she needs. The student worker tells her the software is only on the Mac G5 computers.
so she proceeds to the lab area to work on her final project. Jamie gets everything set up and
begins to work. She works for about five minutes, realizes she is having some technology
problems and asks for assistance. The worker behind the desk says he does not know how to use
that piece of software and is very sorry he cannot help her. She also is warned that the ISC will
4

be closing in five minutes, so she will need to get everything picked up and cleared out quickly.
Jamie has encountered many obstacles and is becoming very frustrated. She has spent over an
hour trying to find a place to work on her project and someone to assist her when she needs help.
She asks if there is any other lab on campus that has that particular software, and the worker
advices her to try the library computer lab. Jamie gathers up all her belongings and walks over to
the library; once there, she asks the workers behind the desk if they have the particular software
she needs. They assure her they do, and she again sets out to finish her final project. Again, she
runs into a problem with the software and asks for assistance from the student worker sitting
behind the desk. He tells her he does not know how to use that software. Jamie asks the other
workers in the lab for assistance, but no one there is familiar with the software. Jamie’s
frustration is total. She wonders how the university can have labs all over campus with software
on the computers and workers who do not know how to use them. How can they not provide
preservice teachers with a lab, in the College of Education building, that stays open evenings or
weekends? What are non-traditional students, who hold down full-time day jobs supposed to do?
Where are they supposed to go? Who will assist them? Who will help them be successful in their
quest for technology skills?
Jamie is about to begin her internship and is enthusiastic about being in the classroom but
also a little apprehensive. What if her mentoring teacher does not use technology? Who will she
turn to for help? She knows she has lost the technology support of the TEC Lab; however, she
knows she can look up her technology teacher to see if she has time to help. Jamie is thinking it
would be nice to have someone during her internship to support her with her technology
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enhanced lessons. She wants someone who specializes in technology integration to discuss
technology during the planning stages of her lessons and wonders how she will find that support.
As Jamie walks into the classroom on the first day of her internship, she sees three
disabled students. Jamie realizes she has not received any training at all in assistive technologies
for her special education students. What if she has a student with cerebral palsy, spinal bifida,
deafness, or blindness? No one has offered her any advice about how to find equipment to make
technology accessible in her classroom. She has been shown how to tweak the computer to aid
vision-impaired and hearing impaired students, but nothing about equipment for children with
other disabilities. She learns that her mentoring teacher does not use technology; and does not
believe using technology improves learning. What does she do now? Jamie’s observing professor
will expect her to use technology during the observations but her mentoring teacher does not
want it. What will she do with the three disabled students during her technology-enhanced
lesson?
Is this story true? Could it be true at your university? Sometimes we think we are
providing all the access and support a preservice teacher needs to become a successful
technologically savvy teacher, but we may be failing to meet teachers’ real world needs. It was
time to listen to 20 novice teachers’ voices and hear what they had to say about their preservice
training, once they were out in the real world managing their own classrooms. What kinds of
technology training experiences had they received while in the teacher preparation program?
Which of these experiences did they perceive as useful and relevant to their current work, out in
the field teaching? What problems, if any, did they encounter during their technology training
experiences while in the teacher preparation program? Did they have any recommendations for
6

improving the technology training experiences of preservice teachers? Looking back at their
teacher preparation program, what technology training would have benefited them? Teacher
educators can improve the quality of preservice teacher training by going out into the field and
asking novice teachers, once they have been teaching in their own classrooms, what should be
done to ensure preservice teachers receives meaningful training in the use of technology.
With the push for training our teachers and students to possess 21st century skills, one
might expect colleges and universities would provide all the tools, assistance, and time needed to
assist preservice teachers with technology integration. Teacher educators may believe they
provide all the necessary training so graduates can go out into the world with the best 21st
century skills possible, but how can they know for sure? Study after study has stated that
teachers do not feel adequately prepared to integrate technology (Albee, 2003; Basham, Palla, &
Pianfetti, 2005; Darling-Hammond, Chung, & Frelow, 2002; Doering, Hughes, & Huffman,
2003; Imbimbo, 2003; Imbimbo & Silvernail, 1999; Kelceoglu, 2006; U.S. Department of
Education, 1999; 2000b). To examine the underlying issues behind these feelings of inadequacy,
this study focused on the preservice technology training experiences of 20 graduates of a teacher
education program. The goal of the study was to investigate whether their experiences prepared
them with the knowledge and skills necessary to fulfill the National Educational Technology
Standards for Teachers (NETS•T) (ISTE, 2008).
Statement of the Problem
The integration of technology in the classroom has been a major concern for the last 20
years. States and local districts have poured millions of dollars into this effort. Even with
initiatives such as Preparing Tomorrow’s Teachers to Use Technology (PT3) (U.S. Department
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of Education, 2005), the No Child Left Behind (NCLB) Act of 2001 (U.S. Department of
Education, 2001), Goals 2000: Educate America Act of 1996 (U.S. Department of Education,
1996a), The Technology Literacy Challenge of 1996 (U.S. Department of Education, 1996b), the
Telecommunications Act of 1996 (Federal Communications Commission, 1996), and Improving
America’s Schools Act of 1994 (U.S. Department of Education, 1994), national and state studies
reveal that technology use by teachers and students still centers on basic tasks. Even though the
rate of technology use and the degree of accessibility in the classroom have increased, the fact
remains that graduates of teacher preparation programs do not feel adequately prepared to
integrate technology into their classroom instruction for student-centered learning (Albee, 2003;
Basham et al., 2005; Darling-Hammond, et al., 2002; Doering et al., 2003; Imbimbo, 2003;
Imbino & Silvernail, 1999; Kelceoglu, 2006; U.S. Department of Education, 1999; 2000b).
In addition, studies cited and discussed in the review of literature (see Chapter Two)
indicate that most teachers limit their application of technology to basic tasks such as
communication, record keeping, and internet research for creating instructional materials
(Barron, Kemker, Harmes, & Kalaydjian, 2003; Brown & Warshauer, 2006; U.S. Department of
Education, 2003; Flemming, Motamedi, & May, 2007; Henning, 2006; Imbimbo, 2003; U.S.
Department of Education, 2000c; Wang, 2002). If, as these studies suggest, teachers continue to
feel inadequately prepared to integrate technology, despite large investments in technology
training, then it is critical to reveal the underlying issues behind these feelings of inadequacy.
Purpose of the Study
The purpose of this study was to identify and analyze the preservice technology training
experiences of novice teachers. By examining the preservice teachers’ technology training
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experiences, the researcher hoped to determine which of these experiences novice teachers found
to be ―relevant and useful‖ or ―not relevant and useful‖ once they were out in the field managing
their own classrooms. Furthermore, this study examined novice teachers’ perceptions of how
well their teacher preparation program prepared them with the knowledge and skills necessary to
fulfill the National Educational Technology Standards for Teachers (NETS•T) (see Appendix A).
The final purpose of this study was to develop themes that could add to the body of knowledge
about relevant and useful technology training experiences for preservice teachers. Ultimately,
this study should inform practice, providing recommendations so that teacher educators can
implement to improve the technology training experiences for their preservice teachers.
Research Questions
Numerous studies cited and discussed in the review of literature (see Chapter Two)
indicate that graduates of teacher preparation programs do not feel adequately prepared to
integrate technology into their classroom instruction (Albee, 2003; Basham et al., 2005; DarlingHammond et al., 2002; Doering et al., 2003; Imbimbo, 2003; Imbino & Silvernail, 1999;
Kelceoglu, 2006; U.S. Department of Education, 1999; 2000b). In order to address these feelings
of inadequacy and discover the underlying issues behind these feelings this instrumental case
study (see Chapter Three) investigated the following research questions.
1. What were the preservice technology training experiences of novice teachers who have
graduated from a post-baccalaureate, fifth-year teacher preparation program at a RU/VH
university in the southeastern United States? (Qualitative)
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2. Do the novice teachers in this study believe the technology training experiences
provided them with the knowledge and skills necessary to fulfill the National Educational
Technology Standards for Teachers (NETS•T)? (Qualitative)
Significance of the Study
Many researchers have surveyed students before, during, and immediately after
completing their teacher preparation programs, about such issues as confidence levels for
technology integration, perceptions of the adequacy of their teacher preparation programs and
anticipated technology use (Albee, 2003; Barron et al., 2003; Basham et al., 2005; Doering et al.,
2003; Henning, Robinson, & Herring, 2006-2007; Kelceoglu, 2006; Lambert, Gong, & Couper,
2008; Levin & Wadmany, 2008; Milman, 2003; Wang, 2002). However, little research has been
done that follow teacher education graduates into their careers. Previous studies have also failed
to ask novice teachers themselves what types of technology training experiences they would
have wanted to be exposed to during their professional preparation programs.
Preparing teachers to integrate technology into their curriculum requires that teacher
educators ensure that the technology training experiences of their preservice teachers remain
useful and relevant to the needs of teachers out in the field. But how can teacher preparation
programs ensure the technology training experiences they provide are actually relevant and
useful? Following graduates into their schools and asking them about their technology training
experiences, what these experiences mean, and if these technology training experiences were
sufficient provided the researcher with a picture that will help to inform teacher educators’
teaching practices.

10

Although this study was conducted at only one university, these data can be beneficial to
other institutions across the country by providing them with information that could improve their
professional preparation programs. By examining the novice teachers’ experiences, this
researcher hopes to gain insights that can promote changes in teacher preparation programs that
will enhance the effectiveness of preservice teachers’ technology training experiences. Also,
findings from this study may provide university administrators, faculty, and staff with relevant
information for future decisions that can improve the technology training experiences for current
and future students.
Definition of Terms
The following definitions are provided to clarify the terms used within this study.
1. Candidates—Undergraduate students pursuing licensure in a teacher preparation
program.
2. Core courses—Pre-internship professional education courses required by the College
of Education.
3. Essential Conditions for Implementing NETS for Teachers—A set of
recommendations developed by the International Society for Technology in Education
(ISTE), to assist schools, colleges, and departments of education in overcoming barriers
to technology integration. According to ISTE, these essential conditions must be in place
for preservice and inservice teachers to learn to integrate technology into their classroom
instruction successfully. The 10 major conditions are (a) shared vision, (b) access, (c)
skilled educators, (d) professional development, (e) technical assistance, (f) content
standards and curriculum resources, (g) student-centered teaching, (h) assessment, (i)
11

community support, and (j) support policies. See Appendix B for a more detailed
explanation of each Essential Condition.
4. INTASC—The Interstate New Teacher Assessment and Support Consortium
(INTASC) comprised of state education agencies and national educational organizations,
which provides standards for beginning teacher licensing (INTASC, 1992).
5. ISTE—International Society for Technology in Education, ―a nonprofit, membership
organization that provides leadership and service to improve teaching, learning, and
school leadership by advancing the effective use of technology in PreK-12 and teacher
education‖ (ISTE, 2007, p. 1).
6. NBPTS—The National Board for Professional Teaching Standards, an independent,
nonprofit organization formed in 1987 to improve the quality of teaching and learning.
The majority of the NBPTS board members are teachers urrently active in the classroom;
other members may include experts in child development and/or teacher education
(NBPTS, 2008).
7. NCATE—The National Council for Accreditation of Teacher Education, a
professional accrediting organization for schools, colleges, and departments of education.
This non-profit, non-governmental organization was founded in 1954 and comprises
more than 30 national associations that represent the education profession.
8. NETS•T—The National Educational Technology Standards for Teachers, a set of
standards developed by ISTE that serves as the framework for teacher preparation
programs across the nation in regard to technology education.
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9. Novice teachers— Inservice teachers who graduated from a post-baccalaureate, fifthyear program at a RU/VH university in the southeastern United States and have worked
in the PreK-12 school system between one and three years.
10. Post-baccalaureate, fifth-year program—A post-degree program in which students
complete a year-long internship that coincides with course work bringing them within 12
semester hours of completing a Master’s degree.
11. Preservice teachers—Teacher education students who have been accepted into the
teacher preparation program but have not yet receive state licensure.
12. Professional Year Survey—An annual survey conducted by the Office of
Professional Licensure Assessment team, in which preservice teachers who have
completed their internship are asked anonymously to evaluate their teacher preparation
programs.
13. RU/VH University—Research University/Very High, the Carnegie classification for
a university that awards at least 20 doctoral degrees per year (excluding doctoral-level
degrees that qualify recipients for entry into professional practice, such as the JD, MD,
PharmD, DPT, etc.) and has very high research activity.
14. Teacher Education Follow-Up Survey—An annual survey conducted by the Office
of Professional Licensure Assessment team, in which students who have completed their
licensure requirements and have worked for one year teaching in the field , are asked to
evaluate their professional preparation and training.
15. Technology integration—An educational goal established by the federal
government. According to the National Educational Technology Standards for Students,
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technology integration is achieved ―when students are able to select technology tools to
help them obtain information in a timely manner, analyze and synthesize the information,
and present it professionally. The technology should become an integral part of how the
classroom functions-as accessible as all other classroom tools." (U.S. Department of
Education, 2002 p. 75).
16. Technology training experiences—Any and all experiences related to educational
technology that participants in this study had, anywhere across campus, while enrolled in
the teacher preparation program.
Delimitations
According to Phelps, Sadoff, Warburton, and Ferrara (2005) ―delimitations are
circumscriptions the researcher places on the research so it will not balloon out of proportion.
Also, delimitations allow the research to be organized so that data can be collected as efficiently
and effectively as possible‖ (p. 63). This study was restricted to one RU/VH university in the
southeastern United States. The 20 participants graduated from this university’s postbaccalaureate, fifth-year teacher preparation program and volunteered to participate in the
interview. Furthermore, the 20 participants had all worked in a Pre K-12 school system between
one and three years.
Limitations
Creswell (2008) described limitations as ―potential weaknesses or problems with the
study identified by the researcher‖ (p. 207). Phelps et al. (2005) referred to limitations as
―circumscriptions imposed on a researcher by external circumstances‖ (p. 63). McMillan and
Schumacher (1997) stated that, because research studies focus on one small part of a larger
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research problem, the researcher must acknowledge the design limitations of his/her study. In
doing so, the researcher illustrates his/her ―knowledge of the threats to internal and external
validity in the proposed design‖ (p. 592).
This study focused on 20 novice teachers who graduated from a specific RU/VH
university’s post-baccalaureate, fifth-year program, in the southeastern United States, so findings
may not be generalizable to other schools, colleges, and departments of education. In addition,
answers are representative of these novice teachers’ beliefs about their technology training
experiences, so the participants’ experiences may (a) be unique to themselves; (b) reflect certain
biases; (c) be from their technology training course, within another course, and/or any other
experiences on campus in regard to technology; and (d) not be representative of all technology
training experiences during their teacher preparation program. Furthermore, data collection was
not based on random sampling, and analyses were based on the perceptions of the participants.
Assumptions
Phelps et al. (2005) defines assumptions as: ―Assumptions are statements that a
researcher accepts as valid, need no verification, and should be cognitive or conceptual
statements that are relevant to the research‖ (p. 64). The design employed in this study was based
on the following six assumptions. First, the quality of technology integration that occurs in the
classroom is influenced by the quality of the technology training experiences preservice teachers
receive in their teacher preparation program (Carter, Carre, & Bennett, 1993; Darling-Hammond,
2000; Iredale, 1996). Second, technology training course(s) and experiences should be based on
the needs of students, future employers, and future teachers. Third, the major goal of technology
training course(s) is to prepare preservice teachers with the knowledge and skills necessary for
15

integrating technology into their classroom instruction. Finally, it was assumed that novice
teachers have the ability to evaluate their technology training experiences while in the teacher
preparation program and in their required technology course.
Overview of the Dissertation
The dissertation is an instrumental case study design that examines how novice teachers
perceived their preservice technology training experiences. Chapter 1 provides an introduction to
the topic, context to the study, a description of the purpose and problem statement, research
questions, significance of the study, definition of terms, and the delimitations, limitations, and
assumptions. Chapter 2 reviews the literature related to the topic and lays the groundwork for the
rationale of this study. Chapter 3 describes the design of this study, outlines the data collection
procedures, and explains the methods used to analyze the data, and ensure the
trustworthiness/validity of the findings. Chapter 4 describes the stand-alone technology course
required of all preservice teachers and discusses specific areas in which teacher candidates come
in contact with technology training on a daily basis. Furthermore, this chapter presented the
analysis of the data addressing research question numbers 1 and 2. Chapter 5 summarizes the
study’s conclusions, recommendations for improving technology training in the teacher
preparation program, and the implications of this study for future research.
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Chapter 2
Review of the Literature
Effective integration of technology is achieved when students are able to select
technology tools to help them obtain information in a timely manner, analyze and
synthesize the information, and present it professionally. The technology should
become an integral part of how the classroom functions--as accessible as all
other classroom tools.
— National Educational Technology Standards for Students, ISTE (U.S.
Department of Education, 2002, p. 75)
Introduction
President Clinton, in his 1997 State of the Union Address, acknowledged: We
must connect every classroom and library to the Internet by the year 2000, so that
children in the most isolated rural towns, the most comfortable suburbs, the
poorest inner-city schools, will have the same access to the same universe of
knowledge. (p. 17)
When the 21st century arrived, many schools across the nation received the equipment
and access they needed to meet the technology literacy challenges they were facing. The NCES
reported that Internet access in public schools increased from 35% in 1994 to 94% in 2005, and
the student to internet-connected computer ratios declined from 12:1 in 1998 to 3.8:1 in 2005
(Wells & Lewis, 2006). Other findings in this report found that 23% of nursery school students,
50% of third graders, and 79% of students in grades nine through twelve were internet users. In
2005, Lanahan and Boysen reported that 68% of teachers believed the most essential piece of
equipment for the classroom was a computer with Internet access. In addition, 49% believed that
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classrooms should provide one computer for every four students. When asked, only 57% of the
teachers in Lanahan and Boysen’s study believed computers and technology were sufficiently
available: yet only 63% of schools across the nation reported having access to the Internet in
their classrooms (Wells & Lewis).
Even though President Clinton challenged the nation to connect each and every
classroom and library to the Internet, and studies revealed schools were beginning to provide
equal access for students of all race, ethnicity, and socioeconomic status reports showed that
technology was not being utilized to its fullest potential (U.S. Department of Education, 1996b).
Yildrim (2002) wrote that it was of the utmost importance that preservice teachers, across the
nation, be adequately trained, continuously supported, and provided time to practice, reflect, and
plan their implementation process. Doolittle and Hicks (2003) stated, ―If integrating technology
means nothing more than enhancing the traditional delivery system, where laptops replace
notebooks, where PowerPoint slides replace handwritten overheads, and where e-textbooks
replace hard copy textbooks, then we will be no closer to the vision of transformative, powerful
instruction‖ (p. 75).
This review of literature is presented in a three-part discussion that focuses on the history
and movements which brought about change in regard to technology within teacher education
programs across the nation. The first section discusses the events that pushed our nation towards
national reform in education. The second section addresses the need for technology training by
discussing the government, business, and industry efforts to implement technology training into
our teacher preparation programs across the nation, and also includes a discussion of the
initiatives that helped to reinvent our teacher preparation programs and push our nation towards
educational excellence by establishing national and state curriculum standards, technology
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standards, and performance profiles for teachers and students. The third and final section
provides a review of studies related to technology integration in regard to graduates’ feelings of
preparedness to integrate technology into their classroom instruction.
National Reform in Education
The first big push for national reform in education began when President Reagan’s
National Commission on Excellence in Education published A Nation at Risk: The Imperative of
Educational Reform (National Commission on Excellence in Education, 1983). This report made
education one of the top issues in our nation and called for changes to take place in such areas as
(a) strengthening of graduation requirements, (b) developing more rigorous measurable
standards, (c) lengthening the school day or school year, (d) improving teacher preparation, (e)
rewarding teachers for their knowledge and skills, and (f) improving leadership.
In 1989, President Bush and the nation’s governors came together to address how the
recommendations of A Nation at Risk should be implemented (National Commission on
Excellence in Education, 1983). The focus of this National Education Summit was on improving
student achievement by ―providing every student in America access to a competent, caring,
highly qualified teacher by 2006‖ (Hunt, 1996, p. 9). To accomplish this goal, five
recommendations were made: (1) establish professional standards for teachers and students, (2)
reinvent teacher preparation and professional development, (3) improve recruitment, (4)
encourage and reward teacher knowledge and skills, and (5) create organized schools. The
―National Educational Goals that emerged from this summit would later be renamed ―Goals
2000‖ and would ―support states and communities in their efforts to improve academic
achievement by raising academic standards, supporting high-quality teacher professional
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development, expanding the use of computers and technology in classrooms, and increasing
parental and community involvement in education‖ (U.S. Department of Education, 1996a, p. 1).
The Call for Technology in Teacher Education
The Technology Literacy Challenge program was introduced on February 15, 1996 by
President Clinton and Vice President Gore. Its aim was to help American teachers and students
become technologically literate by the 21st Century (U.S. Department of Education, 1996). This
program consisted of the following four goals: (a) all teachers in the nation will have the training
and support they need to help students learn using computers and the information superhighway,
(b) all teachers and students will have modern multimedia computers in their classrooms, (c)
every classroom will be connected to the information superhighway, and (d) effective software
and on-line learning resources will be an integral part of every school's curriculum.
Furthermore, a report by the U.S. Department of Labor What Work Requires of Schools:
A SCANS Report for America 2000 (1991) acknowledged ―good jobs depend on people who can
put knowledge to work. New workers must be creative and responsible problem solvers and have
skills and attitudes on which employers can build‖ (p. i). This report urged that the basic skills—
reading, writing, and arithmetic—needed to take on new dimensions; students needed not just
these basics, but also the ability to understand and interpret information, prepare and illustrate
information, manage information, and collaborate well with others.
In addition to government efforts, in education, business and education leaders came
together to form The CEO Forum on Education and Technology. Their main goal was to ―ensure
that the nation’s students would achieve higher academic standards and would be equipped with
the skills they needed to be contributing citizens and productive workers in the 21st century‖
(CEO Forum on Education and Technology [CEO], 1997, p. 2). In the School Technology and
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Readiness Report: Professional Development: A Link to Better Learning, the CEO Forum
provided a set of recommendation to help assist teacher preparation programs, schools, and
districts in preparing teachers to integrate technology effectively into their classroom instruction.
In its recommendations for schools of education, the CEO Forum stated that national
accreditation standards should incorporate a technology component and all teacher preparation
programs should have programs in place that prepare preservice teachers to integrate technology
into their classroom instruction by the year 2000. Also, schools of education should provide
faculty with tools, incentives, and professional development so faculty can integrate technology
into their classroom instruction by the year 2001. Finally, licensure and certification programs
should require proficiency in integrating technology into classroom instruction, and technology
funding for schools of education should be increased by the year 2003. In addition, President Bill
Clinton in his State of the Union address expressed agreement with the national push for
education standards by calling for every state to reshape their curricula:
First, a national crusade for education standards, not federal government standards but
national standards, representing what all our students must know to succeed in the
knowledge economy of the 21st century. Every state and school must shape the
curriculum to reflect these standards and train teachers to lift students up to them.
(Clinton, 1997, p. 5)
National technology standards. Nation wide standards for teachers and students were
established when four professional groups consolidated their standard-setting efforts: (a) the
National Council for Accreditation of Teacher Education (NCATE), which provided standards to
guide the accreditation of teacher preparation programs; (b) the Interstate New Teacher
Assessment and Support Consortium (INTASC), which set standards for beginning teacher

21

licensing; (c) the National Board for Professional Teaching Standards (NBPTS), which stipulated
criteria for advanced Board certification for teachers; and (d) the International Society for
Technology in Education (ISTE), which had laid out its own technology standards for students,
teachers, and administrators. After 1995, NCATE and INTASC also modified their standards to
incorporate technology standards into the accreditation process.
NCATE. Based on recommendations from ISTE and the NCATE standards committee,
new NCATE accreditation guidelines were developed and implemented in the fall of 1995
(Thomas, 1994). These guidelines required that all teacher preparation programs provide
preservice teachers an opportunity to ―complete a sequence of courses/experiences that allow
them to develop an understanding of the structure, skills, core concepts, ideas, values, facts,
methods of inquiry and uses of technology for the subjects they plan to teach‖ (p. 5). As a result
of these guidelines many schools, colleges, and departments of education now require all
preservice teachers to complete a technology course(s) and demonstrate competency in
technology integration before graduation. NCATE and ISTE continue to endorse technology
standards so students and teachers across the nation will be equipped with the knowledge and
skills necessary to fulfill the National Educational Technology Standards for Teachers.
ISTE. In 1989 ISTE, in collaboration with NCATE, began the development of
technology competencies and curriculum guidelines for technology education. By surveying
accredited institutions, state agency representatives, Board of Examiner members, and NCATE
policy boards and constitute members ISTE develop the first edition of ISTE technology
standards adopted by NCATE and incorporated in the NCATE accreditation process in 1995
(Thomas et al., 1994). The criteria for these technology standards are continually evaluated by
ISTE and were modified in 2008. The 2008 technology standards, intended for teachers who will

22

be using technology to facilitate learning in the classroom are (a) to facilitate and inspire student
learning and creativity, (b) to design and develop digital-age learning experiences and
assessment, (c) to model digital-age work and learning, (d) to promote and model digital
citizenship and responsibility, and (e) to engage in professional growth and leadership (ISTE,
2008).
Furthermore, ISTE developed a set of Performance Profiles for Teacher Preparation
guidelines used by teacher preparation programs across the nation to assess how well candidates
have been prepared by their training to meet technology standards. These profiles cover four
phases in a developing preservice/inservice teacher’s career: (a) General Preparation
Performance Profiles, (b) Professional Preparation Performance Profiles, (c) Student
Teaching/Internship Performance Profiles, and (d) Professional Preparation Performance
Profiles. For the last 11 years, NCATE and ISTE have worked cooperatively to design and
develop several sets of standards and guidelines to increase the support and use of technology in
teacher preparation programs across the nation.
INTASC. Based on recommendations from the NBPTS, seventeen state education
agencies, and representatives from teacher preparation programs across the nation, new standards
for licensing new teachers were developed and implemented in 1992. These standards provide a
framework that states can use as a resource for aligning their teacher licensing systems and are
―guided by one basic premise: An effective teacher must be able to integrate content knowledge
with the specific strengths and needs of students to assure that all students learn and perform at
high levels‖ (Council of Chief State School Offices, n.d. p. 1).
NBPTS. Following recommendations by the Economy’s Task Force on Teaching as a
Profession and the Carnegie Forum on Education, NBPTS was established in 1987. This
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independent, nonprofit organization was created to improve the quality of teaching and learning.
Led by the former Governor James Hunt, Jr. of North Carolina, this task force developed a set of
standards that would ―define what teachers should know and be able to do‖ and ―support the
creation of rigorous, valid assessments to see that certified teachers do meet those standards‖
(NBPTS, 2008, p. 4). These standards were named The Five Core Propositions and provided
guidelines for each certificate area to use in the development of standards. Developed in the late
eighties these guidelines are still used today by committees who come together to develop
standards for new certificate areas. The Five Core Propositions are (a) teachers are committed to
students and their learning, (b) teachers know the subjects they teach and how to teach those
subjects to students, (c) teachers are responsible for managing and monitoring student learning,
(d) teachers think systematically about their practice and learn from experience, and (e) teachers
are members of learning communities.
Reinvention of teacher preparation programs
Since 1999, the U.S. Department of Education Preparing Tomorrow’s Teachers to use
Technology (PT3) grants have provided 441 educational institutions with 337.5 million dollars to
fund initiatives such as faculty development, course restructuring, certification policy changes,
and online teacher preparation. Many of the teacher preparation programs across the nation have
used this grant money to implement different models for improving preservice teachers’
technology integration training.
Universities take a variety of approaches to technology training. Some universities have
concentrated on improving stand-alone courses in technology-integration (Anderson &
Borthwick, 2002; Benson, Farnsworth, Bahr, Lewis, & Shaha, 2004; Dexter & Riedel, 2003;
Doering et al., 2003; Wang & Chen, 2006; Wright & Wilson, 2005) while other programs have
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integrated their technology instruction into method courses (Brzycki & Dudt, 2005; Price &
Herrera, 2002) so preservice teachers are provided with context-based experiences. Others have
integrated technology into their core courses (Brzycki & Dudt; Price & Herrera,). Furthermore,
some institutions have used PT3 money to increase the technology proficiencies of their faculty
(Brzycki & Dudt) so that best practices for technology integration could be modeled throughout
the program (Denton, Clark, & Allen, 2002; Duhaney, 2001; Krueger, Hansen, & Smaldino,
2000). Many upgraded their hardware and software and provided technology support for their
faculty. Finally, many institutions integrated technology into the field experiences (Dawson,
Pringle, & Adams, 2003; Willis & Sujo de Montes, 2002) while others have created
collaborative models that connect preservice teachers with inservice teachers and faculty in
specific subject areas (Beckett et al., 2007; Brawner & Allen, 2006; Dexter & Riedel; Doering et
al.; Duran, Fossum, & Luera, 2007; Henning, Robinson, Herring, & McDonald, 2006-2007). In
addition to the PT3 grants, the federal government has funded various other initiatives such as
Improving America’s Schools Act of 1994 (U.S. Department of Education, 1994), the
Telecommunications Act of 1996 (Federal Communications Commission, 1996), Goals 2000:
Educate America Act (U.S. Department of Education, 1996a), No Child Left Behind Act of 2001
(U.S. Department of Education, 2001), the Enhancing Education through Technology Act of
2001 (U.S. Department of Education, 2001), and the U.S. Department of Educations (2005)
Preparing Tomorrow’s Teachers to use Technology (PT3). Funding for PT3 grants ended in
2003.
Do Teachers Feel Prepared to Integrate Technology?
Even with all of the initiatives to enhance technology education reputed above,
technology has yet to be used to its fullest capacity in most educational settings. Since1999,
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numerous studies have provided evidence that graduates of teacher preparation programs do not
feel adequately prepared to integrate technology into their classroom instruction (Albee, 2003;
Basham et al., 2005; Darling-Hammond et al., 2002; Doering et al., 2003; Imbimbo, 2003;
Imbimbo & Silvernail, 1999; U.S. Department of Education, 1999, 2000b). In a national survey
of 416 schools, colleges, and departments of education, Moursund and Bielefeldt (1999)
examined how new teachers were prepared to use technology by asking institutions to rate their
teacher preparation programs on coursework, faculty use of technology, field experience
opportunities, graduates skills, and facilities. They found that schools, colleges, and departments
of education were unable to keep up with the fast pace of technology innovation. The technology
skills of faculty were no more advanced then those of the students, and most faculty members
did not model technology in their own classrooms. Furthermore, preservice teachers seldom saw
technology being used in their field experiences. Suggestions for increasing technology
integration included increasing technology integration through faculty development and
increasing the use of technology during field experiences (Moursund & Bielefeldt, 1999).
A national study by the National Center for Education Statistics (U.S. Department of
Education, 1999) agreed with these findings. Results from their national survey of 4049 public
school teachers, from all fifty states and the District of Columbia revealed that only 20% of
teachers felt prepared to integrate technology into their classroom instruction. The focus of this
study was to determine the quality of the participants’ teacher preparation program, teaching
assignments, qualifications, professional development, and induction programs.
Another early study documenting a need to prepare new teachers to integrate technology
into their classroom instruction was the New York City Teacher Survey of 1998-99. Although
the NYC Teacher Survey was limited in that it was conducted locally, its findings were
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consistent with the two previous national surveys. In an effort to strengthen teacher preparation
programs and professional development in the New York City area, 2,956 novice public school
teachers (in the field four years or less) were asked questions probing their perceptions of
teaching, their commitment to the profession, and their sense of how well their training had
prepared them for it. Also, attitudes were analyzed to see if they differed depending on the type
of program completed. This survey was adapted from a 1997 national teacher survey conducted
by the by the National Center for Restructuring Education, Schools, and Teaching (NCREST),
which collected data on teacher preparation programs across the United States. Imbimbo and
Silvernail’s (1999) analysis of the NYC Teacher Survey indicated that new teachers felt the need
for better preparation particularly in the areas of educational technology, content knowledge, and
teaching English language learners. Furthermore, this report showed that NYC teachers rated
their technology preparation in the poor range, since only 24% felt prepared to access the
Internet, 32% felt prepared to use technology to engage students, and 28% felt prepared to use
technology to communicate with others and/or for collaboration.
Imbimbo and Silvernail (1999) conducted a second analysis to see if NYC certified
teachers’ perceptions about their professional preparation differed from data collected in the
1997 NCREST national teacher survey. This study found that teachers from nationally
recognized teacher preparation programs felt more prepared than the NYC certified teachers, but
neither group felt adequately prepared to integrate technology into their classroom instruction.
In 2002, Darling-Hammond et al. analyzed the NYC Teacher Survey data to determine
whether the differences in teachers’ responses correlated with differences in the paths teachers
had taken to enter the profession. This analysis revealed that, among teachers who had been in
the field teaching for less than three years, those who had completed a traditional teacher
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preparation program felt better prepared to teach than those who had entered into teaching by an
alternative method. However, technology education was the one area in which both groups felt
the least prepared. Although teachers who had entered through an alternative method felt less
prepared to teach than traditionally prepared teachers, they rated themselves higher on
preparedness to access the Internet. Darling-Hammond et al. suggested that this confidence in
using the Internet was due to the fact that alternatively-certified teachers had often worked in the
business world and had more experience using the Internet. Furthermore, both groups rated their
preparation in all other areas of technology education as low.
A national report published by Smeardon et al. in 2000, the Teachers’ Tools for the 21st
Century: A Report on Teachers’ Use of Technology, drew on data from three separate sources.
The first source was a survey titled Public School Teachers Use of Computers and the Internet
(U.S. Department of Education, 2000a) which collected data from 2,019 school teachers from
1,000 different schools across the country. A second source was the Current Population Survey
(as cited in Smeardon et al) conducted by the Bureau of the Census which collects data on
employment information. The third source was the National Assessment of Education Program
(NAEP) conducted by NCES (Allen, Kline, & Zelenal, 1997). Teachers’ Tools for the 21st
Century: A Report on Teachers’ Use of Technology focused on how technology was being used
in the classroom, how prepared teachers felt about integrating technology into their classroom
instruction, and whether the availability of technology and access to the Internet increased the
use of technology. The analysis of the data revealed that on average 61.5% of students used the
computer to write drafts, to employ software for reading instruction, and to practice spelling,
punctuation, and grammar. Also, 85% of teachers used the Internet to create classroom materials,
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59% to gather lesson plan information, 37% to do research, and 36% to compose multimedia
presentations.
Although Smeardon et al. reported a drastic increase in the use of technology by teachers
and students in 2000, Barron et al. (2003) pointed out that the NCES data percentages were
based on extent of use with values set at large extent, moderate extent, small extent, and not at
all, so students or teachers who used the Internet once during the school year and those who used
it to a large extent were all grouped together to generate the high averages. Analyzing the NCES
survey data independently, Barron et al determined that, on average, results for the NCES study
were closer to results from the district-wide survey in Florida. Both of these studies reported that
around one-third of teachers used the Internet for research (31% for NCES study and 35% for the
Florida study). Teachers used the computer for problem-solving around 27% according to the
NCES study and 24% according to the Florida study (Barron et al.). To conclude, Barron et al.
attributed the observed increase in technology use to the increase in accessibility and stated that
much of the technology being used was for basic tasks such as word processing, Internet
research, and communication. Also, both studies were based on self-reported data, and that
teachers who were using computers and/or had an interest in technology (Barron et al.) were
more likely to have taken the survey than others. Even though teacher perspectives indicate
sufficient availability of computers and the Internet, Rowand (2000) wanted to understand how
and to what extent teachers actually used their computers and Internet connections. By
examining the Public School Teachers Use of Computers and the Internet survey from NCES
(2000a), Rowand determined that 99% of all teachers reported having access to a computer and
the Internet somewhere in the building. Of this group, 39% reported using computers to create
instructional materials, 34% to keep records, and 23% to communicate with colleagues.
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Furthermore, fewer than ten percent reported using the computer for classroom presentations,
communicating with parents or students, accessing research, or accessing model lesson plans.
In order to gain an understanding of teachers’ perceptions of their role in the classroom in
regard to computer use, Wang (2002) surveyed 78 preservice teachers from a public university
who were about to enter their internship. This survey revealed that there was no significant
difference between teachers’ perceptions of the teacher-centered role versus the student-centered
role. Most of the teachers surveyed, believed both roles important. Although they believed these
roles to equally important, a significant difference in their computer usage was revealed. The
survey revealed that these preservice teachers used the computer more for teacher-centered roles,
which led Wang to argue that these preservice teachers did not embrace the belief that computer
use in the classroom should be more student-centered. Wang noted a need for more research to
answer questions about whether these preservice teachers were exposed to both teacher-centered
and student-centered computer uses in their IT training. If they were exposed to both types of
computer use, and possessed the required knowledge and skills to use computers in studentcentered ways, why did they not feel comfortable in doing so?
Another statewide survey of 91,000 teachers in Michigan was conducted in 2002 by
Newman (as cited in Ertmer, 2005). The Michigan survey revealed that most teachers knew how
to use the computer for communication and Internet research, but fewer than one in nine believed
they could integrate technology into their classroom instruction in a student-centered way. A
more recent district-wide survey was conducted by Barron et al. in 2003. This major study of
2,156 teachers from one of the largest school districts in the state of Florida focused on the extent
to which teachers were using technology for communication, research, productivity, and
problem-solving. Barron et al found that 50% of teachers used the computer for communication,
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35% for Internet research, and only 24% for problem-solving. Similar results were obtained by
Dexter and Riedel (2003) when they surveyed interns to see what technology they used and how
often they used it. Their findings confirmed those of Barron et al.: 84% of interns used the
computer for productivity and 74% for communication and Internet research. Furthermore, a
national report published by the U.S. Department of Education (2003) revealed even though
technology use has increased, the most common use of technology was for communication,
record keeping, Internet research, and creating instructional materials.
A national study conducted by The Public Education Network (PEN) (Imbimbo, 2003)
reported on the perceptions of novice teachers with three years or less teaching experience.
Using both qualitative and quantitative methods the researchers surveyed 295 middle school and
high school teachers of these 84 were also individually interviewed or participated in focus
groups. The research focused on the quality of their teacher preparation programs, their
experiences teaching, and the support provided to them by their school and district. Findings
from the PEN survey found results that were similar to those of the previous studies. Teachers
did not feel prepared to teach when they entered the classroom. Areas of weakness were
technology integration, teaching English language learners, working with parents, and assuming
leadership roles. Evidence from the interviews and focus groups indicated that some teachers felt
their course work was a waste of time while others believed courses were valuable. However, all
agreed that field experience and student teaching experiences were the most valuable (Imbibio,
2003).
In addition to the studies already discussed, Doering et al. (2003) conducted a yearlong
qualitative study that focused on how preservice teachers envisioned themselves using
technology in their future classrooms. Three focus group interviews were conducted, one before
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the teachers took their introductory technology course, the second at the end of all course work
and the third at the end of student teaching. Doering et al. found that before taking the
technology course, preservice teachers believed that content-area concepts and skills should be
mastered before they introduced their students to technology. Also, they believed they would
only use technology for research and record keeping. After completing their coursework
preservice, teachers listed ways they could see themselves using technology in their classroom
instruction but still voiced apprehension about doing so. After completing their student teaching,
preservice teachers still voiced fear of problems that might occur, in such areas as availability,
accessibility, classroom management, and tech support. Also, the researchers discovered that
89% of the teachers surveyed felt they could not integrate technology in their daily instruction
because they did not have enough knowledge about technology integration (Doering et al.).
Federal Funding for Educational Technology and How It Is Used in the Classroom: A
Summary of Findings from the Integrated Studies of Educational Technology was published in
2003 by SRI International, the American Institute for Research, and the Urban Institute. These
three entities were contracted by the U.S. Department of Education to examine teachers’
availability and access to technology, how technology was being utilized in the classroom, and
barriers encountered. Results indicated that 89% of teachers had a computer in their room and/or
access to a computer lab. Even though 98% of the schools reported having Internet access only
81% of teachers reporting access to computers also had access to the Internet. These results
showed that on average 15% of teachers still did not have access to computers and/or the
Internet. Also, 55% reported using technology at least once a week, while 37% used technology
infrequently, leaving 8% who did not use technology at all (U.S. Department of Education,
2003). These teachers reported that their most common use of technology in the classroom was
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for communicating, record keeping, gathering information for lesson plans, and creating
instructional materials. For students, writing, Internet research, free-time/rewards and drill and
practice were the most common activities. Finally, the barrier reported most by teachers to
integrating technology into their classroom instruction was time; Internet access and availability
was second, and technology support was third.
As recently as 2006, Kelceoglu examined the conditions affecting four first-year
teachers’ utilization of technology. Employing a case study approach, the researcher gathered
data from interviews, observations, and documents such as reflective journals, ePortfolios, lesson
plans, and newsletters. Results indicated a number of conditions that affected these first-year
teachers’ utilization of technology: lack of adequate technology experiences, inadequate faculty
support, inadequate technology support, lack of a clear vision on how to integrate technology,
and overwhelming responsibilities. This article suggested that in order to ameliorate conditions
that inhibit the utilization of technology, institutions must improve technology experiences
during the teacher preparation program and make connections between the technology tools and
the learning. For successful technology integration, support must come from faculty, principals,
mentoring teachers, and technology coordinators, up-to-date equipment must be provided, and
ongoing professional development and clear vision must be established (Kelceoglu).
Another study documenting a need for further investigations was Henning’s qualitative
study, conducted in 2006, on 197 student teachers working in 43 different school districts in
Iowa. The aim of this study was to determine how many student teachers could integrate
technology into their classroom instruction, how they did so, and the barriers they encountered.
Drawing on data from Iowa’s performance-based assessment titled Teacher Work Samples
(TWS) the researcher found that only 40% of student teachers made use of computers in their
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lesson plans. Reported uses included creating instructional material, communication, and Internet
research. Barriers reported were time, lack of accessibility, and classroom management concerns
(Henning et al., 2006-2007).
Even as recently as 2007, studies such as Fleming, Motamedi, and May surveyed 79
preservice teachers to determine if their perceptions of their computer skills were influenced by
whether their inservice mentoring teachers or faculty had modeled technology integration. The
researchers reported that when assessing their own computer skills, preservice teachers felt less
than competent ―despite the fact that 96% owned their own computers and 96% reported they
used the computer at least three to five hours each week with 31% using the computer 11 or
more hours each week‖ (Fleming et al., p. 215). In 2008, Whitacre and Carmen conducted a
mixed-method study to examine the perceived technology skills of preservice teachers while in
the field teaching and to analyze lesson plans to see if participants actually integrated
technology. Whitacre and Carmen stated, ―The findings corroborated previous research
indicating a gap between preservice teachers’ knowledge of technology and their actual use of
technology in the field‖ (p.1). Furthermore, in July 2009 Eduventures released a similar finding
that still many gaps still exist in teacher preparation programs that need to be addressed (Fox &
Stokes, 2009). Eduventures surveyed over 1,500 teachers across the nation and reported more
than 50% of teachers did not feel adequately prepared to integrate technology in the curriculum.
Moersch (2003) argued the instructional focus must shift from being teacher-centered to being
student-centered and concluded that faculty and administrators need to remember, ―The focus
should not be on using technology tools to achieve isolated tasks such as, multimedia slide
shows, word processing, etc. but on using the technology tool as a medium to acquire authentic
learning experiences (p. 11).
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Theoretical Framework
Merriam (1998) stated that a theoretical framework guides research. Without this
framework researchers would not have ―the structure, the scaffolding, and the frame of our
study‖ (p. 45). Anfara and Mertz (2006) agreed, explaining that the theoretical framework ―plays
the key role in framing and conducting almost every aspect of the study… from determining how
to frame the purpose and problem, to what to look at and for, to how we make sense of the data‖
(p. xxiv). This study was conducted and interpreted in the context of ISTE’s Essential
Conditions for Implementing NETS for Teachers. The researcher chose this framework to guide
this study because the 10 conditions are ―essential in creating learning environments that are
conducive‖ to the integration of technology and were developed by ISTE to assist schools,
colleges and departments of education in overcoming the barriers to technology integration
(ISTE, 2000, p. 21). Furthermore, they provide the necessary elements that must be in place for
preservice and inservice teachers to learn to integrate technology into their classroom instruction
successfully. By using ISTE Essential Conditions for Implementing NETS for Teachers as a lens
for examination and analysis, the researcher was provided with a framework that defined the
design and analysis of this study.
The 10 major areas covered by the Essential Conditions for Implementing NETS for
Teachers are (a) shared vision, (b) access, (c) skilled educators, (d) professional development, (e)
technical assistance, (f) content standards and curriculum resources, (g) student-centered
teaching (h) assessment, (i) community support, and (j) support policies. See Table 2.1 for a
thorough description of each condition.
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Table 2.1
Essential Conditions for Implementing NETS for Preservice Teachers during Professional Preparation Program and Description
Essential Conditions
Shared Vision—There is proactive leadership and

Description
The professional education administration and faculty share a vision for

administrative support from the entire system.

technology use to support new modes of teaching and learning.

Access—Educators have access to current

Access to current technologies, software, and telecommunications

technologies, software, and telecommunications

networks is provided for teacher education faculty, classes, and field sites,

networks.

including technology-enhanced classrooms that model environments for
facilitating a variety of collaborative learning strategies.

Skilled Educators—Educators are skilled in the use of

Teacher education faculty are skilled in using technology systems and

technology for learning.

software appropriate to their subject area specialty and model effective use
as part of the coursework.

Professional Development—Educators have consistent

Personnel in teacher education and field experience sites are provided with

access to professional development in support of

ongoing professional development.

technology use in teaching and learning.
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Table 2.1 continued
Essential Conditions
Technical Assistance—Educators have technical

Description
Technical assistance for teacher education faculty and students is readily

assistance for maintaining and using the technology.

accessible and includes expertise in the use of technology resources for
teaching and learning in PreK-12 settings.

Content Standards and Curriculum Resources—

Technology-based curriculum resources that address subject matter

Educators are knowledgeable in their subject matter

content standards and support teaching, learning, and productivity are

and current in the content standards and teaching

available to teacher candidates.

methodologies in their discipline.
Student-Centered Teaching—Teaching in all settings

Teacher education faculty and professional teaching staff model student-

encompasses student-centered approaches to learning.

centered approaches to instruction in education coursework and field
experiences.

Assessment—There is a continuous assessment of the

Teacher education faculty and professional teaching staff model the

effectiveness of technology for learning.

integration of teaching and assessment to measure the effectiveness of
technology-supported teaching strategies.
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Table 2.1 continued
Essential Conditions
Community Support—The community and school

Description
Teacher preparation programs provide teacher candidates with

partners provide expertise, support, and resources.

opportunities to participate in field experiences at partner schools where
technology integration is modeled.

Support Policies—School and university policies,

Policies associated with accreditation, standards, budget allocations, and

financing, and reward structures are in place to support personnel decisions in teacher education programs and field experience
technology in learning.

sites support technology integration. Retention, tenure, promotion, and
merit policies reward innovative uses of technology by faculty.
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ISTE provides four levels of indicators within the essential conditions and also provides
guidelines for each developmental stage of a teacher’s training: (a) general preparation, (b)
professional preparation, (c) student teaching/internship, and (d) first-year teaching. The
researcher used the professional preparation indicators to guide the design and analysis of this
study.
ISTE (2000) recommended, ―the Essential Conditions for Implementing NETS for
Teachers can be used for gauging the perceptions of technology implementation and support‖
and advises ―a teacher candidate, teacher, university faculty member, and/or administrator may
have different perceptions of the conditions in which teaching takes place, the level of support,
and the roles of others‖ (p.22). In addition, Imbimbo (2003) stated, ―these perceptions provide
useful information on areas where teachers feel most knowledgeable and areas where they feel
most lacking‖ (p. 7). This researcher believes that while teachers’ perceptions do not always
measure what teachers actually know and do, their experiences and perceptions are important
and may lead to guidelines for more effective technology training experiences for preservice
teachers. Furthermore, the researcher intends this study to provide relevant information that can
promote change in teacher preparation programs and improve the technology training
experiences for preservice teachers. Also, findings from this study may provide university
administrators, faculty, and staff with relevant information for future decisions about how to
reform the technology training experiences of current and future students.
Conclusions
The above studies suggest that the tools for successful technology integration are finally
in place, national standards have been established and adopted, and technology use in the
classroom has increased; however, they also reveal that most technology use is still for basic
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tasks like communication, record keeping, creating instructional materials, and Internet research.
Furthermore, the studies cited and discussed in this review of literature indicate that teachers still
do not feel adequately prepared to integrate technology into their classroom instruction for
student-centered learning. If these studies are credible, then teachers still feel inadequately
prepared to integrate technology. The underlying issues behind these feelings of inadequacy
must be revealed.
As shown by this review of literature, in the large body of research on technology
integration, very few studies examine novice teachers’ own perceptions of the adequacy of their
technology training experiences in regard to preparation for the integration of technology into
their classroom instruction. By interviewing novice teachers who have been working in the field
between one and three years, the researcher gained direct, 1st hand accounts of the technology
training these novice teachers actually experienced and was able to determine which of these
experiences novice teachers found to be ―relevant and useful‖ or ―not relevant and useful‖ now
that they had entered out in the field and were managing their own classrooms. Another goal of
this study was to gain insight into whether preservice teachers’ technology training experiences
provided them with the knowledge and skills necessary to fulfill the National Educational
Technology Standards for Teachers. Although teachers’ perceptions do not measure what
teachers actually know and do, their experiences and perceptions are important: ―These
perceptions provide useful information on areas where teachers feel most knowledgeable and
areas where they feel most lacking.‖ (Imbimbo, 2003, p.7)
Chapter Summary
This review of literature focused on the history and movements that brought about
change in our teacher education program with regard to technology. The first section discussed
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the events that pushed our nation towards national reform in education. The second section
addressed the need for technology in our teacher preparation programs by discussing the
government, business, and industry efforts to implement technology training in our teacher
preparation programs. Also included was a discussion of the initiatives that helped to reinvent
our teacher preparation programs and push our nation toward educational excellence by
establishing national and state curriculum standards, technology standards, and performance
profiles for teachers and students. The third section provided a review of studies related to
technology integration in regard to graduates’ feelings of preparedness to integrate technology
into their classroom instruction. The fourth and final section provided a discussion and
explanation about this study’s framework. In the following chapter attention will shift to the
rationale for using an instrumental case study design, charts will be provided that connect the
research questions with the appropriate data to be collected, and the strategies for data analysis.
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Chapter 3
Methodology
Introduction
This study was designed to identify and describe the preservice technology training
experiences of novice teachers who have been out in the field teaching between one to three
years and to determine which of these experiences the teachers found to be ―relevant and useful‖
and ―not relevant and useful‖ once they were in the field with responsibility for their own
classrooms. Furthermore, this study was designed to examine novice teachers’ perceptions of
how well their teacher preparation program prepared them with the knowledge and skills
necessary to fulfill the NETS•T. Research questions number one and two seek to gather this
information by following an instrumental case study design utilizing semi-structured interviews
and document reviews. This study seeks to answer the following questions:
1. What were the preservice technology training experiences of novice teachers
who graduated from a post-baccalaureate, fifth-year teacher preparation program
at a RU/VH university in the southeastern United States? (Qualitative)
2. Do the novice teachers in this study believe that their technology training
experiences provided them with the knowledge and skills necessary to fulfill the
National Educational Technology Standards for Teachers (NETS•T)?
(Qualitative)
The procedures and methods used to conduct this study are presented in the following
eight sections. The first three sections provide a rationale for and describe the research design, as
well as the role of the researcher. The next three sections describe the target population, the data
collection procedures that were utilized, and the data that was collected. The seventh section
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provides a description of the data analysis procedures; the eighth and final section describes
processes and procedures the researcher used to enhance the study’s credibility, authenticity, and
trustworthiness.
Rationale for Case Study Design
A case study is a procedure of inquiry the aims of which are interpretation, discovery,
and insight (Merriam, 1998). Gall, Gall, and Borg (2007) described a case study as an ―in-depth
study of one or more instances of a phenomenon in its real-life context that reflects the
perspective of the participants involved in the phenomenon‖ (p. 447), while Creswell (2007)
defined a case study as research that is bounded by time, place, or some physical boundaries.
Miles and Huberman (1994) agreed, stating ―a case study is a phenomenon of some sort
occurring in a bounded context‖ (p. 25). Because the researcher interviewed 20 novice teachers
who graduated from the same teacher preparation program during the 2005-07 school years, this
study was bounded by time and specific individuals and meets the definition of a case study.
Gall et al. (2007) observed, ―Researchers generally do case studies for one of three
purposes: to produce detailed descriptions of a phenomenon, to develop possible explanations of
it, or to evaluate the phenomenon‖ (p. 451). Merriam (1998) stated ―qualitative researchers are
interested in the meaning people have constructed‖ (p. 6). In the study reported here,
interviewing the graduates of the teacher preparation program allowed the researcher to capture
the rich and detailed experiences of the participants and thus to gain a deeper understanding of
their technology training experiences while in their professional preparation program.
Furthermore, it made it possible to determine which of these experiences the teachers themselves
found to be ―relevant and useful‖ or ―not relevant and useful‖ once they were out in the field
managing their own classrooms.
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Type of Research Design
This study utilized an instrumental case study design so that an in-depth understanding
could be gained about the technology training experiences of graduates from the teacher
preparation program. According to Creswell (1998, 2008) and Stake (1995), there are two types
of single-case studies: Intrinsic and Instrumental. Intrinsic case studies are used to learn about
unique phenomena. When this type of case study is used, the researcher must be able to describe
the uniqueness of the case and explain how its uniqueness distinguishes it from other cases. The
instrumental case study is used to provide a general understanding of a phenomenon, although,
according to Stake (1995), a ―good instrumental case study does not depend on being able to
defend the typicality‖ (p. 4). In this study, the researcher did was seeking to develop a general
understanding of a phenomenon rather than to describe the uniqueness of the case, and so used
an instrumental case study design.
The Role of the Researcher
The researcher’s professional background gives her a valuable perspective on this study
because (a) she is a graduate teaching associate teaching online courses for the instructional
technology program at the university where the research was conducted; (b) for three years, she
taught the only required instructional technology course all preservice teachers were required to
take; (c) she was a high school technology teacher for four years; (d) she completed the same
required technology course eight years ago during her own preservice training; and, (e) she is an
instructional designer who has designed self-paced modules, professional development sessions,
and hands-on training.
As a graduate teaching associate in the Educational Psychology and Counseling
Department this researcher taught two instructional technology courses each semester from 2005
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to 2008, training preservice teachers how to integrate technology into their curriculum. The
researcher worked with preservice teachers on a daily basis and was amazed how many times she
heard ―I am never going to use technology in my classroom.‖ While teaching in the public high
schools, she also observed first hand that most teachers and preservice teachers are not
comfortable integrating technology into their daily instruction. Her experiences led her to a
conclusion confirmed by the former studies reported in the review of literature: most teachers
still use technology only for basic tasks such as communication, record keeping, and internet
research, and not as an instructional tool.
Site and Sample
Creswell (2008) noted, ―In qualitative inquiry, the intent is not to generalize to a
population, but to develop an in-depth exploration of a central phenomenon‖ (p. 213). Gay and
Airasian (2000) agreed: ―It is not the intent of the researcher to generalize to a larger population
but to describe a particular context in-depth (p. 139). Therefore, the researcher intentionally
selected participants and a site that was ―information rich‖ (Patton, 1990, p. 169) and would
―help people learn about the phenomenon and give voice to individuals who may not otherwise
have been heard‖ (Creswell, p. 214).
Gall et al. (2007) noted that the unit of analysis within a single-case study ―could be a
single individual, a single instance of a phenomenon, or it could be a number of similar
individuals‖ (p. 178). McMillan, and Schumacher (1997) likewise state, ―A case refers to an indepth analysis of a phenomenon‖ (p. 401), and Miles and Huberman (1994) agreed: ―A case
study is a phenomenon of some sort occurring in a bounded context‖ (p. 25). This research study
was limited to the College of Education because the researcher was identifying and describing
the preservice technology training experiences of novice teachers who had graduated from the
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university’s post-baccalaureate, fifth-year teacher preparation program. Wolcott (1992) argued
that when multiple cases are chosen, it can reduce the attention given to one particular case and
may ―weaken‖ rather than ―strengthen‖ the case. Creswell (2008) concurred: ―The larger number
of cases can become wieldy and result in superficial perspectives‖ (p.217).
According to Tashakkori and Teddlie (2003), qualitative studies most often use purposive
sampling but purposive sampling can also be used in quantitative and mixed method studies.
This researcher used purposeful sampling to identify participants for her single-case study
(Creswell, 2008; Patton, 1990; Tashakkori & Teddlie). There are many purposive sampling
techniques, but for this study, ―typical case‖ sampling was used. Tashakkori and Teddlie noted
that typical case sampling ―seeks those cases that are the most average or representative of the
question under study‖ (p. 280). Creswell similarly observed that one must seek participants who
―highlight what is normal or average‖ (p. 119). Gay and Airasian (2000) noted the researcher
must choose participants who have ―experiences related to the topic of research not participants
who necessarily represent some larger population‖ (p.139). They write, furthermore, that
―representativeness is secondary to the quality of the participants’ ability to provide the desired
information about self and setting‖ (p. 139).
A request to the College of Education Office of Professional Licensure was made to
obtain the list of all candidates who graduated from the program between the 2005-2007 school
years. Novice teachers who had been out in the field teaching between one and three years were
contacted via email and asked to volunteer their time to participate in a 45-60 minute semistructured interview. Twenty-nine potential participants responded and nine were eliminated
because the novice teachers either worked in another state, were not teaching at the time, or were
working in another profession. This left the researcher with 20 participants. From May 1st
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through May 28th 20 semi-structured interviews were carried out with these novice teachers
either in their classroom or in a public library.
According to Creswell (2008), one of the goals of qualitative research is to present the
―complexity…of the information provided by the individuals… but the overall ability of the
researcher to provide an in-depth picture diminishes with the addition of each new individual‖
(p. 217). Sample size may vary from one qualitative study to another. Creswell noted that, since
one might study a single individual or several individuals, sample size may vary from 1 to 2 or
30 to 40. McMillan and Schumacher (1997) suggest a similar range of sample size ―from an n =
1 to n = 40 or more‖ (p. 401). Gay and Airasian (2000) similarly write that ―qualitative studies
can be done with a single participant‖ (p. 209) or, in multi-case studies, could have as many as
60 or 70 participants. To determine if the number of participants is adequate, Gay and Airasian
suggested that the ―selected participants should represent the range of potential participants in
the setting‖ (p. 209). In addition, many researchers have suggested that the researcher should
continue interviewing until they reach the point of redundancy (Gay & Airasian; McMillan &
Schumacher; Patton, 1990) or saturation (Creswell). When determining the number of
participants, influences such as ―time, money, participant availability, and participant interest‖
(p. 209) must also be taken into consideration (Gay & Airasian). McMillan and Schumacher
suggested that researchers should consult with peers on determining the sample size. After
consulting four experienced researchers out in the field, this researcher set the sample size at 12
minimum and 20 maximum. The target population from which this sample was taken consisted
of 20 novice teachers who had graduated from the teacher preparation program during the 200507 school years, had been out in the field managing their own classrooms between one and three
years, and had volunteered to participate in the semi-structured, audio-taped interviews. As noted
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earlier, this study ultimately focused on 20 novice teachers, who came from seven different
school districts, 14 different schools, one alternative learning center, one developmental center,
and one community college. More detailed information about each participant is provided in the
results section of Chapter Four.
Data Collection Procedures
Data for this study came from three sources. First, semi-structured interviews were
conducted in which the novice teachers were asked to share their preservice technology training
experiences. These semi-structured interviews answered Research Questions One and Two. The
second source of data was preexisting documents, which provided supporting information for
answering these same research questions: end of the course evaluations, and data gathered from
the Professional Year Survey and the Teacher Education Follow-up Survey (see Table 3.1). The
third source of data was reflective fieldnotes, which also provided support in answering Research
Questions One and Two (see Table 3.1). Table 3.1 provides a visual representation of the
relationship between the data sources and the research questions. This chart documents that all
data collected answered one of the research questions posed in this study.
Data
Tashakkori and Teddlie (2003) stated that selecting the appropriate research method to
investigate one’s research questions is an iterative process. The researcher must examine both the
purpose of the research and the research questions in order to select the appropriate method for
caring out the study. Examining the purpose of the study to make sure the research questions
were reflective of the stated purpose and then examining the purpose and questions as a whole
allowed the researcher to identify the appropriate data that needed to be collected. After full
examination of the purpose of the research and the research questions, this study used an
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Table 3.1.
Matrix of Research Questions and Data Sources

Research Questions
1.Preservice Training

Reflective
Field
Notes
X

Interview
Transcripts
X

Professional
Year
Survey Data
X

End of
Course
Evaluations
X

Teacher
Education
Follow-up
Survey
Data
X

X

X

X

X

Experiences
2. Training for NETS•T

instrumental case study design utilizing semi-structured interviews, document reviews, and
reflective field notes.
Pilot study. After receiving Institutional Review Board permission (see Appendix C), a
pilot study was conducted with two participants who had graduated from the teacher preparation
program during the 2005-2007 school years, had been out in the field managing their own
classrooms between one and three years, and had volunteered to participate in a semi-structured
interview. The interview protocol (see Appendix D) was utilized, signatures on the consent
forms (see Appendix E) were acquired and the interviews recorded. After the interviews,
participants were asked to make comments on the interview protocol’s content and the clarity of
the questions. Input from the pilot study was used to refine the interview protocol.
Recommendations. Participant Number One, from the pilot study, recommended
including the national technology standards within the interview protocol or providing the novice
teachers with a handout, separate from the interview protocol, that included the NETS•T and
their performance indicators. Having this document would give the novice teacher something to
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refer to when questions were presented about particular standards. In addition, the participant felt
Questions Four, Five, Six, Seven, and Eight were a little repetitive and recommended only
asking them if they had not already been addressed by the participant.
Participant Number Two from the pilot study, stated, ―it seemed a little bit repetitive to
me or maybe it was just me answering the questions in the same way.‖ She suggested that
simplifying the questions about the NETS•T would help the participants be able to understand
them and be able to respond.
Changes. The researcher provided a handout which included the National Educational
Technology Standards for Teachers and their performance indicators to each participant during
the interviews that followed the pilot study. Questions Four, Five, Six, Seven, and Eight,
although they elicited the same type of answers, were asking for different types of information
(see Appendix D). The researcher took the advice of Participant Number One and tried not to be
repetitive with the questions, but asked participants to expand on the answers mentioned earlier
in the interview. For example, when asked to describe any problems they encountered during
their technology training experiences, participants might reiterate their answers for Question
Number Six, which asked them to describe what they perceived as weaknesses of their
technology training experiences. Taking the advice of Participant Number One from the pilot
study, the researcher would state, ―earlier you mentioned… can you think of any other
weaknesses or would you like to expand on your earlier reference to…‖ Taking the advice of
Participant Number two, the researcher orally provided examples to participants who seemed to
have trouble answering the questions about the NETS•T
Semi-structured interviews. Semi-structured interviews (see Appendix D) were used to
identify the preservice technology training experiences of novice teachers who had been in the
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field teaching between one to three years, and to determine which of these experiences were
found to be ―relevant and useful‖ or ―not relevant and useful‖ one they were in the field
managing their own classrooms. The novice teachers were asked: What technology problems
they encountered, if any; the types of technology training experiences they would have liked to
have had during their preservice technology training; and their recommendations for improving
technology training for preservice teachers. Furthermore, they were asked to share their
perceptions of how well their teacher preparation program prepared them with the knowledge
and skills necessary to fulfill the NETS•T.
Procedure. After receiving Institutional Review Board permission (see Appendix C), a
request to the College of Education Office of Professional Licensure was made to obtain the list
of all candidates who graduated from the program between 2005 and 2007. This office asks all
teacher candidates to complete the Teacher Education Follow-up Survey after completing their
internship and then sends the Professional Year Survey to all graduates one year after leaving the
program, so contact information for these graduates was obtained from the Office of Professional
Licensure. A total of 138 email addresses were obtained from the Professional Year Survey data
for the 2005-2007 school years. Forty-four email addresses were obtained from the 2005-2006
school year, 38 from the 2006-2007 school year, and 56 from the 2007-2008 school year.
An invitation was sent via email to 138 potential participants asking them to participate in
a 45-60 minute interview about their technology training experiences while in the teacher
preparation program. Thirty-one percent (43) of these email addresses were invalid, so only 69
percent (95) were sent successfully. Out of these 95 requests, 30 percent (29) of the potential
participants responded to the researcher’s email. Out of the 29 potential participants, nine were
eliminated because the novice teachers worked in another state, were not teaching or were
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working in another profession. From May 1st through May 28th, 20 semi-structured interviews
were carried out with novice teachers who had volunteered their time to participate in a 45 - 60
minute interview. Most of the interviews were conducted in the novice teachers’ classroom,
while two were conducted in a public library. The interview protocol (see Appendix D) was
utilized, signatures on the consent forms (see Appendix E) were acquired and each interview was
digitally recorded with a digital voice recorder then transcribed for analysis. These interviews
focused on Research Questions One and Two.
The semi-structured interviews served the purpose of exploring the technology training
experiences of graduates from the teacher preparation program; the data were not intended to be
generalizable. To increase the integrity of the interviews, research questions and interview
questions were cross-referenced (see Table 3.2).
Documents. Bogdan and Bilken (2007) have stated, ―To establish a fact, you need more
than one source of information‖ (p. 115). By using ―secondary‖ or ―existing data‖ (Tashakkori &
Teddlie, 2003, p. 314), this researcher gained a fuller understanding of the perspective of the
participants involved in the phenomenon. Documents that were reviewed included End-of-thecourse evaluations, the Professional Year Survey data, and the Teacher Education Follow-up
Survey data.
End-of-the-course evaluations. At the end of each course, students are asked to
complete a survey evaluating their faculty and courses. End-of-the course evaluations provide
the students the opportunity to provide feedback about the instruction and course content they
have received. Looking at these data provided the researcher an opportunity to triangulate in
regard to Research Questions One-a and One-b. Question nineteen on the Student Assessment of
Instruction System (SAIS) Survey (Form E) asks students to rate the relevance and usefulness of
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course content. SAIS results of the assessment are published in the Student Government
Association’s Tennessee 101. These data were collected from the 2005-2007 school years.
Table 3.2.
Research Questions in Relation to Interview Questions

Research Questions

Interview Questions

1.Preservice Training

1

Experiences
2. NETS for Teachers

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20

Professional Year Survey data. The Professional Year Survey is conducted annually by
the Office of Professional Licensure Assessment team, who collects data from preservice
teachers who have completed their internship. These preservice teachers are asked anonymously
to evaluate their teacher preparation program. A request to the College of Education Office of
Professional Licensure was made to obtain these data. The researcher looked at the summarized
data from Question Sixteen: Were you adequately prepared in the use of technology? Looking at
these data provided the researcher with valuable information and the opportunity to look at more
than one source of data in regard to answering the two research questions.
Teacher Education Follow-Up Survey data. The Teacher Education Follow-up Survey
is conducted annually by the Office of Professional Licensure Assessment team. This survey
collects data from graduates who have completed the licensure requirements and have worked in
the field teaching for previous year. Graduates are asked to share information about their
employment, and location, as well as feedback regarding their experiences while in their
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professional preparation program. The researcher looked at the summarized data from two openended questions in section III of the survey: (a) What were the strengths of the teacher education
program, and (b) In what areas, if any, do you not feel adequately prepared? Studying these data
provided the researcher with valuable information and the opportunity to consider more than one
source of data in regard to answering Research Questions One and Two.
Reflective Field Notes. Bogdan and Biklen (2007) noted there are two types of field
notes, descriptive and reflective. Descriptive field notes provide ―a word-picture of the setting,
people, actions, and conversations as observed‖ (p. 120). Reflective field notes provide a
―written account of what the researcher hears, sees, experiences, and thinks in the course of
collecting and reflecting on the data‖ (p. 119). They stated, ―The researcher will record ideas,
strategies, reflections, and hunches, as well as note patterns that emerge‖ (p. 118). Although
fieldnotes are directly related to observations, Bogdan and Biklen acknowledged they can be
used with other data collection methods, such as interviewing.
Merriam (1988) suggested the researchers should record notes after interviews are
complete because doing so will ―allow the investigator to monitor the process of data collection
as well as begin to analyze the information itself‖ (p.82). Gay et al. (2007) agree, noting that one
disadvantage of taking notes during interviews is that doing so disrupts the flow of conversation.
Thus, they recommend taking notes after the interview is complete and the participant has left
the room. Although the researcher recorded the interviews using a digital recorder, reflective
notes were written after each interview, so the researcher had a reflective journal that ―captured
the researcher’s frame of mind, ideas, concerns‖ (p.120) and ―strategies, hunches, and patterns
that emerge‖ (p. 118) during each interview (Bogdan & Biklen). No names or identifying
information were recorded in these reflective field notes. These data provided the researcher with
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valuable information and the opportunity to consider more than one source of data in regard to
answering Research Questions One and Two.
Incentives
The researcher offered an incentive for participating in the interview. Each participant
was entered into a drawing for $100.00. In order to be included in the drawing, interview
participants were asked to provide their e-mail addresses. The researcher informed them that the
contact information would be deleted after the winner was announced.
Past research indicates that the most effective way to increase response rates is to offer
monetary or non-monetary incentives (Church, 1993; Edwards et al., 2002; James & Bolstein,
1992; Singer, van Hoewyk, & Maher, 2000). James and Bolstein (1992) determined that
regardless of the number of follow-ups, prepaid incentives as small as one dollar significantly
increased the response rate; the larger the ―prepaid‖ incentive, the larger the response rate.
Similar research has indicated that offering incentives, such as trinkets, or entering participants
into drawings for larger prizes yields an increase in response rates equal to, or more than, mail
surveys (Cobanoglu & Cobanoglu, 2003; Crawford, Pope, McCabe, & Johnson, 2005; DownesLe Guin, Janowitz, Stone, & Khorram, 2002).
According to Cobanoglu and Cobanoglu (2003) and Porter and Whitcomb (2003), to
increase the confidence of the participants, assurances about how and when the prizes will be
distributed, and the deadlines for the drawing must be included in the cover letter/e-mail. In
addition, incentives must be distributed in a reasonable amount of time. To increase the
confidence of the participants, the researcher informed the participants during the interview that
the drawing would take place the last week in June, the prize money would be distributed, and an
email would be sent out to all 20 participants announcing the winner. The researcher also
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motivated the participants to return the surveys by pointing out the intrinsic value of doing so:
she assured all potential participants that their contributions would, in the long run, help to
improve the College of Educations’ teacher preparation program.
Data Analysis Procedures
The qualitative data were analyzed using the constant comparative method (Glaser &
Strauss, 1967). Though the constant comparative method is often described as a series of steps, it
is actually cyclical in nature. Bogdan and Biklen (2007) stated, ―The series of steps goes on all at
once, and the analysis keeps doubling back to more data collection and coding‖ (p. 75).
Therefore, transcripts and reflective fieldnotes were coded and analyzed according to recurring
themes using QDA Miner software. QDA Miner was used to organize, search, and code data into
categories so the researcher could study patterns among the codes. The QDA Miner software was
a useful organizational took, because it allowed the researcher to code the data in different
segments, which then allowed for these different segments to be brought together to create
categories or themes.
Bogdan and Biklen (2007) have equated the work of developing coding categories to
sorting thousands of toys into piles. As one examines the toys, one realizes they could be sorted
in many ways: by size, color, age appropriateness, manufacturer, or construction material.
Likewise, when the researcher reads through the data several times, specific words, phrases,
behaviors, subjects, ways of thinking, and events begin to repeat themselves. Once a list of
coding categories has been developed, the researcher must decide how to sort these categories.
According to Bogdan and Biklen (2007), this is ―a crucial step in data analysis‖ (p. 173). The
parameters for sorting the toys can only be defined once the sorter has been given the purpose
for sorting the toys. For example, one might sort the toys according to different manufacturers if
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one’s purpose is to compare quality of construction or by different colors if one’s purpose is to
use them for decoration.
Bogdan and Biklen (2007) described 10 coding schemes: the Setting/Context Codes, the
Definition of the Situation Codes, the Perspectives Held by Subjects, the Subjects’ Ways of
Thinking about People and Objects, the Process Codes, the Activity Codes, the Event Codes, the
Strategy Codes, the Relationship and Social Structure Codes, and the Narrative Codes. They
acknowledged that this list was illustrative, not exhaustive: there are many more possible
schemes one might employ. Furthermore, they acknowledge that these schemes can be used
exclusively or can be intermixed. Because the researcher looked at the technology training
experiences of novice teachers and asked them for their perspective on their experiences, the
coding convention ―Perspective Held by Subjects‖ was utilized in this study. Bodgan and Biklen
have stated that, when using the ―Perspective Held by Subjects‖ coding convention, ―codes are
oriented toward ways of thinking all or some subjects share‖ (p. 173, 2007).
Simultaneous collection and analysis of the data helped the researcher to create a deeper
understanding of the technology training experiences of novice teachers. Utilizing the
―Perspective Held by Subjects,‖ initial codes were developed by coding responses reflecting
similar or identical perspectives (Bodgan & Biklen, p. 173, 2007). Next, in a second iterative
process similar codes were combined into categories. During this process, codes with similar
meaning were combined to create new categories. After the different categories were established,
they were integrated to develop themes. Table 3.3, developed by Anfara, Brown, and Mangione
(2002), provides the reader with a visual representation of the development of codes, categories,
and themes.
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Validity and Reliability
Creswell (1998) provided eight verification procedures for ensuring the quality and rigor
of a qualitative study: (a) prolonged engagement and persistent observation, (b) triangulation, (c)
peer review of debriefing, (d) negative case analysis, (e) clarifying researcher bias, (f) member
checks, (g) rich, thick description, and (h) external audits. In addition, Tashakkori and Teddlie
(1998) expanded on this list by recommending the use of a reflexive journal.
Because subjectivity drives the topic, the hypotheses, the methods, and the analysis, the
researchers are advised to acknowledge the values, judgments, and biases they bring to the
research (Maxwell, 1996, Merriam, 1998). In order to keep personal biases from intruding into
the data collection process and analysis and to assure the trustworthiness, credibility, and
authenticity of this study (Gay & Airasian, 2000), the researcher used these strategies:
Staying in the field longer to obtain additional data to compare participants’
consistency of responses.
Recognizing my own biases and acknowledging them.
Performing a member check before and after analysis of the semi-structured
interviews.
Recording all interviews with a tape recorder.
Recording with paper and pencil reflective field notes.
Triangulating data sources.
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Table 3.3
Code Mapping
RQ#1: Technology training experiences
Disconnect

1a. Big Push/ Expectations
1b. No Connections
1c. Contradiction

THIRD ITERATION: THEMES
RQ#2: NETS for teachers

Relevancy

Retain & Transfer

SECOND ITERATION: CATEGORIES—PERSPECTIVES
2a. Value
3a. Isolation
2b. Exposure
3b. Crash Course
3c. Time Constraints

1a. Must have technology in lesson
plans
1a. Must have technology in
presentations
1a. Must have technology during
internship

1b. No connection between the
technology course and the content
courses
1b. No connections between the
technology course and the methods
courses
1b. No connections between the
theory and the practice
1b. No connections between campus
technology support & field
experiences
1b. No connections between the
technology course and the field
experiences
1b. No transfer

FIRST ITERATION: INITIAL CODES
2a. Usefulness
3a. More hands-on
2a. No purpose
3a. More practical training
2a. Barriers
3a. insufficient exposure to technology integration
2a. Limitations
3a. More technology courses
2a. Not connection to 3a. More focus on technology in all courses
real world
3a. No transfer
3a. Student-centered technology training
3a. Internship technology support
3a. In-depth technology training
3a. Very isolated technology training
2b. Authentic
learning experiences
2b. Practical
experiences
2b. Variety
2b. Not extensive
2b Limited exposure
2b. Hard to
remember
2b. Not in-depth
2b. Not enough
2b Lack of emphasis
on technology
integration

1c. Isolation
1c. No focus
1c. No skilled educators modeling
1c. No consistency
1c. No connections
1c. No shared vision
1c. No skilled educators modeling
1c. No technology support during
P-12 experience

3b. Intense
3b. Condensed
3b. Crammed
3b. Rushed
3b. Too short
3b. Too much
3b. Rushed
3b. Extensive

3c. Time to plan technology lessons
3c. Time to practice technology integration
3c. Time to reflect on the technology integration
3c. Limited time on technology training
3c. Time to refine our technology projects
3c. Not enough time spent on technology
integration
3c. Needed time to process
3c. Needed more time to reinforce

(Anfara, Brown, & Mangione, 2002, p. 32)
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Extend the Study. Gay and Airasian (2000) stated the researcher must stay in the field
for an extended period of time so that additional data can be gathered and compared to data
collected from an earlier time and so that the participants’ responses can then be compared for
consistency. To help ensure the credibility and trustworthiness of this study, the researcher
stayed in the field and continuously collected data until the saturation point had been reached.
Researcher’s Bias. To minimize bias, the researcher needs to acknowledge their
personal feelings, experiences and/or beliefs. According to Merriam (1998), researchers must
clarify their biases so the reader will understand any bias and/or assumptions that might impact
the inquiry. Creswell (1998) concurred, stating the researcher must ―comment on past
experiences, biases, prejudices, and orientations that have likely shaped the interpretation and
approach to the study‖ (p. 202). To minimize research bias in this study, the researcher
acknowledged past experiences, personal feelings, and beliefs that could likely interfere with the
design and analysis of this study (see The Role of the Research, p. 46). Also, reflective journals
were used after the semi-structured interviews to record decisions made during the data
collection process. Furthermore, to reduce research bias regarding participants that were students
of the researcher, a Ph.D. student within the Instructional Technology Program conducted these
particular interviews for the researcher. All other participants were interviewed by the researcher.
This Ph.D. student was trained in advance on the interview process.
Member Checks. Creswell (2008) described member-checking as ―a process in which
the researcher asks one or more participants in the study to check the accuracy of the account‖
(p. 267). This process can be carried out with another interview or in writing; participants should
be asked to provide feedback in regard to descriptions, themes, interpretations, and
representatives of their perspectives. To assure the trustworthiness, credibility, and authenticity
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of this study, each of the participants were emailed the transcript of their interview and asked to
make any changes or clarifications necessary. Seventy-five percent of the participants either
called or sent an email confirming their transcripts did not require any changes. Three were
concerned with their grammar, and one participant sent an email asking for the researcher to add
a paragraph to his transcript, so he could expand on a comment he made so it would not be
misunderstood. Secondly, to validate the analysis, a copy of Chapter Four and Chapter Five was
emailed to all participants for review. The researcher asked participants to please email all
comments to the researcher after reviewing the attached findings.
Audio Tape. When conducting interviews, the researcher has three basic choices for
documenting the data. They can take notes during the interview, take notes after the interview or
record the interview. Gay and Airasian (2000) stated, ―Taking notes during the interview may be
distracting and may alter the flow of the session‖ (p. 222). Taking notes after the interview can
improve the flow of the session but may cause the researcher to lose pertinent information
revealed during the interview (Gay & Airasian). To assure the trustworthiness, credibility, and
authenticity of this study, each semi-structured interview was digitally recorded with a digital
voice recorder and then transcribed for analysis. The recordings of each session provided a word
for word account of the sessions and allowed the researcher the opportunity to listen to these data
as many times as needed. At the end of the interview, the researcher also used with paper and
pencil to note detailed information about the interview and any ―ideas, strategies, reflections, and
hunches, as well as note patterns that emerged‖ (Bogdan & Biklen, 2007, p. 118).
Triangulation. Bogdan and Bilken (2007), as well as Gay and Airasian (2000), explain
that the term ―triangulation‖ was first used in the social sciences; it refers to the strategy of using
more than one source of information to verify a fact. For example, if a participant states that the
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train arrived at three o’clock, then the researcher should look at the train schedule, any
newspaper articles covering the arrival of the train, or diaries kept by the workers on the train.
These different sources of information help to establish the trustworthiness of one’s study.
Creswell (1998) described triangulation as the ―process involving corroborating evidence from
different sources to shed light on a theme or perspective‖ (p. 202). Gall, Gall, and Borg (2007)
advised the researcher to use varying methods to generate their findings and then see if they
corroborate across the variants. To assure the trustworthiness, credibility, and authenticity of this
study, the researcher used document reviews as a second source of information to check facts
stated during the interviews. Relevant documents including End-of-the-course evaluations, the
Professional Year Survey data, and the Teacher Education Follow-up Survey data were utilized
to triangulate the interview data.
Chapter Summary
The instrumental case study design described above allowed the researcher to capture the
rich and detailed experiences of the participants, so that an in-depth understanding was gained
about the preservice teachers’ technology-training experiences prior to graduating from a teacher
preparation program at a RU/VH university in the southeastern United States. The chapter has
explained the rational for the study’s design, provided charts to show how each research question
was linked to particular data sources and described the strategies that the researcher used to
analyze the data and ensure its validity.
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Chapter 4
Findings
Chapter Introduction
This chapter discusses the analysis of data obtained from 20 semi-structured interviews,
documents, and field notes. The chapter begins by reviewing the purpose of this study and its
research questions. The next section provides the reader with a description of the stand-alone
technology course required of all preservice teachers and then discusses specific areas in which
teacher candidates come in contact with technology training on a daily basis. The final section
offers the reader answers to each of the research questions and provides an overview of the
themes that were developed from the analysis of the data as they relate to the theoretical
framework (p. 35) for this study.
This study was designed to identify and explore the preservice technology training
experiences of novice teachers who have been out in the field teaching between one to three
years and examine their perceptions of how well their teacher preparation program prepared
them with the knowledge and skills necessary to fulfill the NETS•T. Information to answer
Research Questions One and Two came from an instrumental case study design utilizing semistructured interviews, documents, and field notes.
The analysis was guided by the following research questions:
1. What are the preservice technology training experiences of novice teachers who
have graduated from a post-baccalaureate, fifth-year teacher preparation program
at a RU/VH university in the southeastern United States?
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2. Do the novice teachers in this study believe the technology training
experiences provided them with the knowledge and skills necessary to fulfill the
National Educational Technology Standards for Teachers (NETS•T)?
Context
This section describes the teacher preparation program that was the focus of this study
and explains the commitment of the College of Education to providing its candidates with the
knowledge and skills necessary for them to be successful teachers in the 21st century. In order for
candidates to emerge from the program with the knowledge and skills necessary to fulfill the
NETS·T, preservice teachers are required to complete one technology core course called
―Introduction to Instructional Computing.‖ This course must be completed before preservice
teachers begin their year-long internship. Candidates are also exposed to educational technology
in many other ways: through the Personal Learning Portfolio (PLP), smart classrooms, the
Technology Enhanced Curriculum Lab (TEC Lab), technology support staff, the Teacher
Research and Documentation Center, the Instructional Services Center (ISC), and the Capstone
Conference. Each of these components are describe below.
Core course. The College of Education teacher preparation program requires all initial
licensure candidates to complete the technology core course, IT 486 – Introduction to
Instructional Computing. This core course is intended to provide the teacher candidates with the
knowledge and skills necessary for integrating technology into the P-12 curriculum. The course
aligns with the Tennessee licensure standards for teachers and the International Society for
Technology in Education’s (ISTE) National Educational Technology Standards (NETS). The
NETS has established six standards that stipulate the fundamental concepts, knowledge, skills,
and attitudes needed for implementing technology integration in all educational settings. These
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six standards are general enough to align with state, university, and district guidelines and are
accompanied by performance indicators that provide measurable outcomes to be used when
developing assessment criteria. (See Appendix A for detailed description of the NETS and their
performance indicators).
Personal Learning Portal. The Personal Learning Portal (PLP) is a work space where
faculty, advisors, and students come together for conversations about the student’s learning.
Candidates use the resources of the PLP to develop personal electronic portfolios. Other facets of
the PLP allow students to set goals, post artifacts (i.e., digital files that display evidence of the
student’s performance such as lesson plans, assignments, audio and video) they have developed,
reflect upon their working and learning processes, and receive valuable feedback from their
professors and/or advisors. This work space not only serves as a place where students can receive
valuable feedback from faculty but also allows faculty members to evaluate the students’ work
online. In addition, candidates can develop their electronic portfolios into professional showcase
portfolios that they can use during job interviews to demonstrate to potential employers their
ability to integrate technology into their curriculum. This portfolio provides the foundation for
the Technology Unit’s assessment system.
Candidates’ use of the PLP system begins early in their curriculum. Throughout their
course work, candidates are required to upload specific artifacts from each core course onto their
PLP, to demonstrate knowledge gained during the core course. The INTASC standards,
Tennessee Standards, and the Tennessee Framework lay the foundation for determining how
many artifacts must be submitted to the PLP. For instance, IT 486 requires all students to upload
a technology-enhanced lesson plan, their favorite project from the semester, and a personal Web
site developed during the course. Also, each student is required to provide a brief written
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reflection on the working and learning process for each project they upload. During their
internships, candidates are also required to develop and upload three lesson plans on the PLP,
one of which must be a technology-enhanced lesson. The requirements for the PLP have been
intentionally aligned with the Student Outcomes of the Conceptual Framework, Tennessee
Professional Education Standards, the INTASC standards and the standards of the national
organizations for teaching in the various content areas.
PT3 Grant. The PT3 grant was funded by the U.S. Department of Education as part of
the Preparing Tomorrow’s Teachers to Use Technology program. Its main focus was to provide
the candidates in the teacher education program the opportunity to work with teachers in schools,
as both groups simultaneously acquired the knowledge and skills necessary to integrate
technology into their curricula. This grant also provided professional development for faculty
and offered mini grants to assist them in revising their syllabi to incorporate the technology
standards. Although the PT3 grant had an impact on the teacher education program by providing
computers, various software, a Mac laptop cart, and a database of technology-enhanced lesson
plans, many of these resources provided through the Technology Enhanced Curriculum Lab have
disappeared due to budget cuts.
Smart classrooms. Over the past few years, the Innovative Technology Center has
transformed seven regular classrooms into SMART classrooms. These technology-enhanced
classrooms provide faculty and students with the multimedia equipment they need to
demonstrate and/or model their ability to integrate technology into all facets of their teaching and
learning. Each classroom is equipped with (a) a podium with laptop connection, (b) a projector
system, (c) Internet access, (d) auxiliary ports (connections for other devices students may want
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to use), (e) a VCR, (f) a sound system, (g) a document camera, (h) a DVD/CD laserdisc player,
and (i) a SmartBoard or Smart Sympodium.
Technology support. The Office of Computing and Communications within the College
of Education supplies technology support to all computer systems and labs. Furthermore, this
office provides full-time technical support to faculty, students, and staff from eight in the
morning to five in the evening. This office is maintained by the technology coordinator and two
full-time assistants.
Technology Enhanced Curriculum Lab (TEC Lab). The Technology Enhanced
Curriculum Lab (TEC Lab) is used by the College of Education students and faculty. It is
maintained by two Ph.D. students from the Instructional Technology program. The curriculum
area within the TEC Lab provides preservice teachers with curriculum materials in all subject
areas from PreK to grade12. This lab is one of ten repositories for the state of Tennessee.
Teachers and administrators across the state of Tennessee use this lab to view new textbooks sent
by many different vendors. After reviewing these textbooks, they then make recommendations
on which text books should be adopted by the state. The public is also allowed to use this lab to
view the textbooks that may be adopted the coming school year. Preservice teachers use this area
to help them write their lesson plans and discover new ideas and teaching strategies. The study
area, where many students come to do their homework, eat lunch or socialize between classes,
contains four large tables where students can spread out their books and papers and plug in their
laptops.
In 1999, funds from the PT3 Grant program/Project IMPACT helped this lab evolve into
a multipurpose site that functioned as a computer lab, a previewing center for curriculum
resources and computer software, a classroom for faculty professional development training, and
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a small multimedia lab for web design and video editing. Up until 2008, the TEC Lab also
incorporated a small computer lab with 15 Dell computers which were connected to the internet.
An instructor’s station in the lab provided faculty the luxury of reserving the lab to conduct up to
five classes a semester. The instructor’s station was connected to a SMARTboard, an electronic
microscope and video conferencing equipment, all of which preservice teachers could practice
using, so that they could gain comfort integrating the technology into their teaching. This lab
also provided a variety of Assistive Technology for faculty and students to try out. Off of the
labs main area was a small room with five Dell computers and 5 Mac G5s, mostly used by
people who preferred the Macs for web design and video editing. Both of these computer labs
existed only thanks to funding from the Project IMPACT grant.
In the year before this study was conducted, budget cuts led to a decline in the services
offered at the TEC Lab. Faculty and students lost the one-on-one technology assistance
previously provided, the hours of operation were minimized, the computer lab was separated
from the TEC Lab and turned into a classroom, and the multimedia lab that housed five MAC
G5s and video editing equipment was removed. During the Project IMPACT grant, Brown Bag
Lunches had been offered to faculty and students, short professional development sessions to
help professors and students make more effective use of the SMART classrooms. These
workshops, which had been offered free of charge throughout the year by the College of
Education and the TEC Lab, became a thing of the past.
Teacher Research and Documentation Center. The Teacher Research and
Documentation center (TRDC) offers candidates the opportunity to use a technology-rich
laboratory housed in the a building across campus from the education complex. This lab provides
students the opportunity to ―learn to use computers, scanners, cameras, printers and online
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courses to systematically organize and analyze classroom records‖ (TRDC 2009). The lab
provides audio and video tapes of children’s processes of learning and conversations in
classroom activities, scanned artifacts of children’s art and early writings which preservice
teachers can study to learn how to plan future curricula and assess children’s learning and
development (TRDC). In addition, faculty can use the lab for research, for example,
documenting interviews with, or video-taping child development students' processes of inquiry.
Refresh program. Each faculty member receives a new computer every three to four
years through the College of Education Refresh Program. This program provides faculty with the
opportunity to keep up with the latest technologies they need to be successful teachers/educators
in the 21st century.
Instructional Services Center. The Instructional Services Center (ISC) offers a variety
of multimedia equipment for faculty, staff and students to use. For instance, students can check
out transcribers, projectors, digital cameras, digital camcorders, laptops, or PC carts so they may
incorporate and demonstrate technology in any of their classroom presentations. This center also
provides students with a computer lab that houses both PC and Mac computers, scanners, and
black & white or color printers. Furthermore, this facility offers a camera and copystand to shoot
flat images, a previewing room with two VCR viewing carrels and slide projectors for
previewing slides.
Capstone Conference. Each spring, the Capstone Conference provides candidates the
opportunity to present, amongst their peers, the action research projects that they have completed
during their internships. In these presentations, preservice teachers not only demonstrate their
potential to be leaders in their field, but also showcase some of the technology skills they have
acquired during their teacher education program.
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Demographics
Due to the confidentiality assurances provided to the participants, actual participants’
names were not used in the study. An in-depth description of the 20 participants in this study is
presented in Table 4.1 and Table 4.2. These tables provide specific demographic information
obtained from each participant during the semi-structured interviews. Of the 20 novice teachers
that participated in this study, two participants stated they were in the math education program
and were not required to take the one stand-alone technology course that the teacher education
program requires all preservice teachers to take. Because these two participants did not take the
required technology course they were not familiar with the NETS·T. Of the 20 participants, 15
(75%) were female and five (25%) were male. Participants’ ages ranged from 25 to 59 with 55%
being under the age of 30. Eleven participants were between 25 and 29 years of age, three were
between 30 and 39, four were between 40 and 49, and two were between 50 and 59. All 20
participants had Bachelors Degrees, 13 had Masters Degrees, and four had their Educational
Specialist Degree. Demographic information indicates that eight of the 20 participants taught
within the PK-5 grade levels, two at the middle school level, seven were teaching at the
secondary education level, two were teaching within the special education area and one at a
community college. As indicated in Table 4.1, shows 75% of the participants in this study taught
at a public school, 10% at a state-operated facility and 5% taught at an alternative school, private
school, and a community college. Of these 20 participants, 60% had been teaching for three full
years, 35% for two full years, and 5% had completed their first full year of teaching.
When asked about their subject area two participants taught Elementary Art classes and
six participants reported teaching at the elementary education/interdisciplinary level. At the high
school level one participant taught History, one taught Social Studies, two taught English, two
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taught Science and two taught high school Special Education courses. Within the middle school
area one teacher taught Math and one taught English. One participant taught math at a local
community college and one taught all high school subjects at an alternative school.
When asked how many computers they had in their classroom, 20% had one computer,
45% had two computers, 15% had three computers, 5% had four computers, 5% had five
computers, and 5% had six computers. The one instructor teaching at the community college had
25 computers and all had internet access. Of the other 19 participants, 55% reported having one
computer with internet access, 20% had two computers connected to the internet, 15% had three
computers, and 5% had 5 computers with internet access.
Findings
This section summarizes major themes that were developed from the data analysis,
themes that lend themselves to interpretations through the lens of Essential Conditions for
Implementing NETS for Teachers as described in Chapter 2 (p. 36). The researcher chose this
framework to guide this study because these 10 essential conditions have been shown to be
essential in order for preservice and inservice teachers to learn to integrate technology into their
classroom instruction successfully.
Semi-structured interviews, documents, and field notes were coded and analyzed
according to reoccurring themes. The data analysis revealed three major themes in the research:
(a) disconnect, (b) relevancy, and (c) retention. The following sections will provide supporting
evidence for each of the themes that were developed to address Research Question One and Two
Furthermore, they will expand upon these themes so the reader will understand how these themes
represent the technology training experiences of the novice teachers who participated in this

71

Table 4.1
Demographic Information by Percentages
Characteristics
Gender
Female
Male

Frequency Percentages
15
5

75
25

11
3
4
2

55
15
20
10

Academic
B.S.
M.S.
Ed.S.

20
13
4

100
65
20

Grade Levels
K
PK-5
6-8
9-12
Higher Ed.
PK-8 Special Ed.
K-12 Special Ed.

1
7
2
7
1
1
1

5
35
10
35
5
5
5

School Systems
Public
State
Private
Alternative
Community College

15
2
1
1
1

75
10
5
5
5

Years Teaching
1
2
3

1
7
12

5
35
60

Age
25 – 29
30 – 39
40 – 49
50 – 59
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Table 4.1 continued
Characteristics
Subjects Taught
Math
Science
English
Social Studies
Health
Art
Reading
History

Frequency Percentages
10
8
10
6
5
3
6
1

50
40
50
30
25
15
30
5

# of Computers in Classroom
1
2
3
4
5
6
25

4
9
3
1
1
1
1

20
45
15
5
5
5
5

# of Computers Connected to Internet
1
2
3
5
25

11
4
3
1
1

55
20
15
5
5

n = 20
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Table 4.2

School System

Years Teaching

Subjects Taught

Numbers of
Computers in the
Classroom

Number of
Computers
Connected to the
Internet

Math
All Subjects
All Subjects

2
1
2

2
1
1

9-12
9-12

P
S

2
3

1
6

1
1

M
F

33
25

B.S., M.S.
B.S., M.S.

9-12
6-8

P
P

2
3

2
2

1
2

8
9
10
11
12

F
F
F
F
F

27
26
26
29
25

B.S., M.S.
B.S., M.S.
B.S., M.S.
B.S., M.S.
B.S.

Pk-5
9-12
Pk-5
9-12
9-12

P
P
P
P
P

3
3
3
3
2

2
4
3
2
2

2
4
3
1
1

13

M

39

B.S.

9-12

S

2

1

1

14
15

M
F

47
26

13
K

CC
P

3
3

25
2
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study and answer both research questions. Data sources for the analysis are referenced using a
source code of D for documents, I for interviews, and RF for reflective field notes. Numbers
identify the participant and a description of each participant can be found in Table 4.2.
Research Question Number One: What are the preservice technology training experiences
of novice teachers who have graduated from a post-baccalaureate, fifth-year teacher
preparation program at a RU/VH university in the southeastern United States?
In order to analyze the data and answer research question number one, data received from
the semi-structured interviews, documents, and field notes were coded then grouped into
categories that helped develop the two themes that are addressed in this section. These two
themes are disconnect and relevancy.
Disconnect
The first theme that helps in answering research question number one is ―disconnect.‖ A
detailed discussion of the categories that lead to the development of this theme will be presented
in the following section along with supporting evidence from the data. Participant responses that
fell under the theme ―disconnect‖ were initially coded and then grouped into categories labeled:
(a) Big Push/Expectations, (b) No Connection, and (c) Contradiction (see Table 3.3 Code
Mapping, p. 61).
Participants in this study indicated that there was ―disconnect‖ between their technology
training and the rest of their teacher preparation program. There seemed to be a big push for
preservice teachers to incorporate technology into their classroom presentations, lesson plans,
and internship experience but a lack of emphasis on technology training outside the one required
course. They believed that, in order to feel confident in developing student-centered, technologyrich lessons, they needed to be provided with more authentic learning experiences and needed to
see technology integration modeled throughout their teacher preparation program. These novice
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teachers believed that there were no connections between the one required technology course and
their content courses, methods courses, and/or their field experiences in regard to technology
integration thus leading to a contradiction between the ways the preservice teachers were asked
to use technology within their teaching and the ways the university faculty demonstrated
technology integration.
Big push/expectations. During the semi-structured interviews the novice teachers
expressed their feelings of disconnect in the context of what they perceived as a big push or
underlying expectations, to use technology during their classroom presentations. They also felt
the push to incorporate technology into their lesson plans and demonstrate uses of technology
during their internship. One participant remarked, ―Yeah, there is this big push, but there is really
nothing there to back it up‖ (I-14). These participants felt the administration and faculty
members shared a vision (ISTE, 2000) for technology use but they felt that this vision took the
form of ―big push‖ disconnected from authentic learning experiences.
When asked about the requirements for using technology within their content area and/or
methods courses many participants stated most of their instructors required them to incorporate
technology into their lesson plans but they did not teach them how to integrate the technology
(RF-6). As one participant remarked:
Teachers wanted you to incorporate technology somehow in your lesson plan, but I was
like - I don't know how or you know I have never seen that before, so that would have
been nice to have somebody model that (I-14).
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According to field notes the researcher stated:
I feel like I keep hearing participants say technology was required in their lesson plans
they developed during course work and for their internship but I am not hearing them talk
about faculty modeling technology integration throughout their program (RF-8).
Furthermore, participants expressed concern that there was an underlying expectation for them to
use presentation software (PowerPoint) during class presentations.
PowerPoint presentations were big, anytime we had to give a presentation you knew you
had to do a PowerPoint (I-14).
Most of the technology that we were required to use or that was modeled was the use of
PowerPoint presentations (I-9).
My professors always had us make PowerPoint's when we were doing our practice lesson
plans (I-15).
In my…..class I think we maybe had to do a PowerPoint presentation, because I
remember taking my laptop to class. But I mean there was nothing beyond basic
PowerPoint presentations and using Word documents to write new words you know that's
it [talking about content courses and method courses] (I-1).
It was, make a PowerPoint on your laptop and connect the laptop to the board to show us
all, what you did (I-10).
Like I said I have some subsequent classes that we would have to do a project for where
we would do as a team project and it was all PowerPoint (I-12).
And then there were PowerPoint’s and things we would have to make for our classes and
for different projects and stuff like that (I-13).
Data from the field notes repeatedly comment on the overuse of PowerPoint as a teaching
tool (RF-20). There were many notations from each interview noting that these novice teachers
used PowerPoint to present content but did not put this tool in the hands of their students.
No Connections. The novice teachers expressed the view that the technology training
they received during their required technology course was not integrated throughout their whole
program. Data from interview transcripts and field notes provide evidence that these novice
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teachers believe there were no connections between the one required technology course and their
content courses, methods courses, and/or their field experiences in regard to technology
integration. Without these connections preservice teachers may not be able to transfer the
knowledge and skills gained within the technology course to their own future classrooms
(Bullock, 2004). Brzycki and Dudt (2005) acknowledge that preservice teachers need authentic
learning experiences throughout their teacher education program so a connection can be made
between the theory and the practice. Bullock agreed stating the technology integration they
experience throughout their teacher preparation program can then be transferred from the
―university classroom to real life situations‖ (p. 234).
While the university provided faculty and students with Access (ISTE, 2000) in the form
of technology-rich classrooms, many participants expressed a concern that these technology-rich
environments were not utilized outside of the required technology course (RF-14). Sixteen out of
twenty participants (80%) expressed a need for exposure to more authentic learning experiences
in regard to technology integration and would have preferred these experiences throughout their
teacher preparation program not just during the one required technology course. Comments
below provide evidence supporting the findings that the preservice teachers in this study believe
there were no connections between the one required technology course and their content courses,
methods courses, and/or their field experiences in regard to technology integration. While there
is a push for technology use within the teacher preparation program there is a lack of technology
training outside of the one required technology course.
When participants were asked to describe their technology training experiences during
their teacher preparation program comments elaborating on the lack of technology training
outside of the one required technology course were as follows:
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I would say overall fairly limited, I was in the…program originally and
technology is just not something they really incorporated into that course work (I8).
The only thing that stands out in my mind is that one course that we took. When
you first asked me about my technology training experiences I thought what
technology training or what technology experience you know, so it just wasn't
very broad (I-1).

When participants were asked to describe any recommendation you have for improving
the technology training experiences of preservice teacher in the teacher preparation program
comments elaborating on the lack of technology training outside of the one required technology
course were as follows:
I don't think it was enough hands-on. I saw things but I didn't actually get to use
them (I-8).
Making sure that technology is incorporated into all subject areas not just as a specific
assignment but have it part of the course as a whole. Have it demonstrated; okay I'm
taking up a class on elementary reading how am I going use the technology in elementary
reading (I-18).
I think I would have benefited from doing, putting myself in the teacher role in the
classroom and okay it's your turn you got to incorporate this technology and teach this
lesson to the other students during some of the classes or something that would probably
been beneficial (I-2).
Coming up with a way for my students to use technology is a little bit more of a
challenge…if I'd had more experience being required to incorporate technology into
things… I just think it needs to be more hands-on (I-9).
Really just to see it hands-on (I-12).
More in-depth modeling (I-3).
A little better training [referring to technology integration] and better modeling (I-4).
Maybe a little bit more hands-on, then we could in turn demonstrate them to the
class and learn how to do that so, at least two semesters, maybe three (I-3).
Honestly, I like hands-on stuff better… putting it into practical use (I-13).
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I don't remember any specific hands-on usage of technology (I-5).
Well, we did, I mean we just talked about it, but I don't think we did any like
hands-on practice (I-2).
Have it demonstrated; okay I'm taking up a class on elementary reading how am I
going use the technology in elementary reading (I-16).
Just teaching the kids how to do technology type things [referring to how to create
student-centered, lessons] (I-20).
When participants were asked to describe any problems they encountered (if any) during their
technology training experiences comments elaborating on the lack of technology training outside
of the one required technology course were as follows:
Just that lack of reality (I-20).
No problems, I don't think I did any technology in my other courses I mean we
didn't even have to do PowerPoint presentations for the most part and I just can't
think of anything where we even used it anywhere else [they mean outside of the
technology course] the other education teachers they are not using that
technology…they are not modeling that for us (I-1).
We just talked about it, but I don't think we did any like hands-on practice (I-5).
Like I said, I guess the biggest thing for me is if I had seen it first hand, got to actually
touch the machines and learn it firsthand then I would have been more apt to use it (I-12).
During our internship it was mostly focused on writing lesson plans and they told us you
might want to include technology, go do it… As for our instructors, I don't remember
them really using any technology; it was just class discussions (I-13).
I don't think it was enough hands-on. I saw things but I didn't actually get to use them (I9).
I would say a weaknesses was that it was just isolated to one class…break that one class
into several components and put those in other classes just so that you see the relevance
(I-14).
Contradiction. Data from interview transcripts and field notes consistently suggested a
contradiction between the ways the preservice teachers were asked to use technology within their
teaching and the ways the university faculty demonstrated technology integration. According to
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65% of the participants, the university administration and faculty members expressed a need for
technology to be incorporated into the preservice teacher’s lesson plans but faculty members did
not model the effective use of technology appropriate to their subject area (RF-21). These
participants wanted to be provided with authentic learning experiences and wanted to see
technology integration modeled in all their courses so connections could be made between the
technology tools and the appropriate uses when developing a student-centered, technology-rich
lesson. The third Essential Condition skilled educators requires all ―teacher education faculty
must be skilled in using technology systems and software appropriate to their subject area
specialty and effective use as part of the preservice teachers’ coursework‖ (ISTE, 2000, p. 21).
Twelve out of 20 participants (65%) in this study expressed a need for university faculty to do
more modeling of appropriate technology integration. Although the researcher cannot comment
on the level of expertise our faculty in the teacher education program possesses (another research
study perhaps) or the teachers out in the field, the researcher would like to say our campus
provides ongoing professional development for the faculty, academic teaching staff, and
graduate teaching assistants. Essential Condition number four, Professional Development
recommends ―Personnel in teacher education and field experience sites are provided with
ongoing professional development.‖
A vast majority of the participants in this study (95%) commented on the lack of
emphasis on technology integration outside of the one required technology course. Comments
below provide evidence that, in the view of these preservice teachers, there is a contradiction
between these preservice teachers’ technology training experiences and the requirements set
forth by the teacher preparation program:
They always wanted us to have a technology component and a lesson plan that we
had to turn in, you know they would always praise, although this looks great you
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need to do this for technology, but I was like I don't know how or you know I
have never seen that before. So that would have been nice to have somebody
model a lesson plan where technology was useful for us (I-13).
You know when you are out here you are all alone and I am finding everyone is
telling me the same thing; we didn't have enough technology training. Because
once I went into classroom it was kind of scary to even use technology because I
had that one course that was crammed at me and so it would be nice to have more
courses especially with the push towards technology. Yeah, there is this big push,
but there is really nothing there to back it up (I-14).
They told us you might want to include technology, go do it… As for our instructors, I
don't remember them really using any technology; it was just class discussions (I-13).
I think that a lot of my instructors in the… department and even outside -- A lot of times
they would attempt to use technology in the classroom and they would have some, sort
of, just minor little flaw with it and they would want to disturb the class for half-an-hour
until they got this one little thing fixed and they would project their lesson, and for
whatever it was that they were doing. And it was, kind of, contradictory because you hear
you use technology in the classroom, and then every time they would -- I won't say every
time but a lot of times that they would try to do this, it was just, kind of -- you can see the
frustration building in them. And it was kind of -- I don't know it put me off a little bit. (I4)
I mean there was nothing beyond basic PowerPoint presentations and using Word
documents to write new words you know that's it. But I mean as far as I don't feel like it's
the technology department so I feel like it's just we don't see it anywhere else, so we don't
connect it to how we can use this technology… The other education teachers they are not
using technology and they are not modeling that for us (I-1).
Summary for Disconnect
Eighteen of the 20 participants from the semi-structured interviews shared similar
responses to the first question of the interview protocol: Tell me about your technology training
experiences while in the teacher preparation program. All indicated they remembered one
specific technology course and then proceeded to list the software packages they learned during
that course.
Of the 20 participants, 50% mentioned there was not much of a focus on technology
outside of the one required technology course. Another important perspective mentioned by 55%
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of the novice teachers in the interviews was the belief that there was not enough hands-on
technology training throughout their program. Although 75% of the participants mentioned the
technology course being overwhelming, they viewed it as a very positive experience because of
being exposed to many of the different technologies.
Analysis of the data yielded rich evidence that preservice teachers believe there was
disconnect between their technology training and the rest of their teacher preparation program.
Participants acknowledged there was an underlying expectation for them to use technology but
believed there was a lack of authentic learning experiences throughout their teacher preparation
program in regard to technology integration. They believed that, in order to feel confident in
developing student-centered, technology-rich lessons, they needed to be provided with more
authentic learning experiences and needed to see technology integration modeled throughout
their teacher preparation program. Comments such as:
I don't feel like it's the technology department [fault], I feel like it's just we do not see the
technology anywhere else (I-1).
The teacher preparation program should make sure that technology is incorporated into
all subject areas (I-16).

When asked to comment about their technology training experience participates commented:
When you asked me about my technology training experiences I thought what technology
training or what technology experience…it just wasn't very broad (I-1).
A way for improving the program would be to have faculty model technology integration
within all areas of study (I-5).
Data from the Teacher Education Follow-up Survey reiterated this recommendation when one
graduate stated:
Better technology implementation throughout the program would improve the program
(D-35).
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Furthermore, two graduates concurred recommending:
A technology course that was not focused so much on basics but really showed them how
to integrate technology (D-19, 35).
In addition, some participants stated that they did not remember any specific hands-on usage of
technology outside the one technology course.
When asked which technology training experiences they perceived as relevant and useful
all 20 participants referred to PowerPoint and many stated they used it almost every day to
present content to their students. Other software packages such as Microsoft Office Word and
Excel, and Inspiration concept mapping software were mentioned. When asked how these
software packages were used everyone described using these software packages in a teachercentered way. Most teachers limited their application of technology to basic tasks such as
communication, record keeping, and Internet research for creating instructional materials.
When participants described faculty use of technology during their teacher preparation
program they described the faculty members (outside of the technology course) using technology
primarily for PowerPoint presentations to deliver content, for accessing information on the
Internet, and/or for communication. While these participants rarely communicate with their
students through email or use a content management system to post course content for their K-12
students these seem to be the technology training experiences these participants had outside of
the one technology course during their teacher preparation program.
The interview transcripts, documents, and field notes collected, all provide examples of
the disconnect novice teachers expressed between their technology training experiences and the
rest of their teacher preparation program. In all these contexts, preservice teachers said that they
needed to be provided practical experiences throughout their teacher preparation program in
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order to feel confident in regard to designing, developing, and implementing technology-rich
student-centered, lessons.
Relevancy
The second theme that helps in answering research question number one is ―relevancy.‖
A detailed discussion of the categories that lead to the development of this theme will be
presented in the following section along with supporting evidence from the data. Participant
responses which fell under the theme ―relevancy‖ were initially coded, then grouped into
categories of (a) Value, and (b) Exposure (see Table 3.3 Code Mapping, p. 61). Interview
transcripts, documents, and field notes provide triangulated evidence that these novice teachers
did not see the relevance of specific technology tools to their content area.
Participants in this study indicated they believed in order to create student-centered,
technology-rich lessons they needed to see the ―relevance‖ of using specific technology tools
within their content area. In the view of these novice teachers, their one isolated technology
course did not provide them with enough exposure to the appropriate uses of specific technology
tools so they could understand the potential value in using these tools within their subject area.
Value. When asked to assess the relevance and usefulness of their technology training
experiences 65% of the novice teachers in the study dismissed many of the software packages
they had learned as not being relevant to their particular content area (RF-17). One participant
elaborated on this theme by stating:
I would say probably Inspiration [was not useful], just because I didn't have that much
exposure to it and I didn't really even think about using that in the classroom. And my
teaching experience [with] iMovie wasn't really relevant either to what I was doing
(history teacher). It could possibly be relevant to another teacher but it wasn't to me (I-3).
Similar remarks were repeatedly made by participants when the researcher referred to training on
specific software packages that these novice teachers presently were not using (RF-17). Data
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from the Teacher Education Follow-up Survey reiterated these types of comments. Two
graduates stated they did not see the relevance in taking the technology course because they
would not have time to use those types of software (D-23, 41). Furthermore, 75% of the
participants expressed a concern over spending time on the development of a website only to
find out later your school had the site blocked. Most of these participants stated their schools
have specific software they are required to use to develop their classroom sites and felt like the
mechanics of creating a website was a waste of time. Although they did not see the value in
learning how to develop a website they did see the value in acquiring the knowledge of what
elements to include on a teacher website.
It has been shown that teachers are more likely to use technology in the classroom when
they perceive the training as relevant. Kanaya et al. (2005) determined when training is relevant
teachers’ perceptions of the value of the training are increased. Also, relevance was found to be a
significant predictor of whether teachers integrated technology into their classroom instruction.
Garet et al. (2001) agreed with this finding and stated trainings that are intensive, relevant, and
coherent, will produce successful technology integration.
Comments below provide evidence that, in the view of these preservice teachers, their
one isolated technology course did not provide them with enough technology integration so they
could understand the potential value in using specific technology tools within their subject area.
Well some of the stuff like the Excel stuff; I really don't use a lot because frankly I'm in
English (I-4).
Well, the Wiki that you mentioned, I haven't used; it seemed like a great tool, at that time
(I-2).
Well, no. I didn't have that many of them. The PLP stuff I guess I've never really used
again. But even that I still upload, I upload stuff to the Internet still, I upload stuff to that
grading system we use, it's Internet based. So it's still similar technology. So I mean the
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stuff I have done at UT is, there wasn't a lot of specific technology training in the
program I went through but the stuff that I did, I still indirectly at least use (I-12).
Inspiration, that didn't help me really at all…and that [Inspiration] has never been used at
all (I-13) (Science teacher).
I don't use the PowerPoint; I don't do PowerPoint presentations (I-14).
Unit plans were vague. Technology training for teachers should be smartboards, grade
pro, newsletters, etc. Not just ridiculously basic computer knowledge that we were forced
to sit through (D- 19).
No one outside of keyboarding/computing teachers uses the NETS Standards (D-16).
The PLP was ridiculous (D-33).
The PLP thing was pretty ridiculous (D-39).
Several of the classes I had to take through the college of education had nothing to do
with my major or anything I will use in my classroom. Education 486 for example was a
complete waste of time. Music teachers cannot take the time to incorporate spreadsheets
and PowerPoint presentations into our curriculum for students to do. Consideration of
content should be taken into account when requiring certain majors to take some classes
(D-41).
Make it relevant for students and collaborative knowledge construction I mean no, I don't
feel like I've had any of that (I-1).
I think we learned a lot of things that were not relevant to teaching. So a lot of things that
we know, you had to pack in there were not really necessary and if you could take those
out and have more time for the things that are relevant for the school that would be very
beneficial (I-7) (Art teacher).
I have not actually created any WebQuests since I've been here and during my field
experiences I did not see a lot of use of technology (I-9).
I think that we were trained on a variety of different things, which was definitely a
strength that I see because even though it's not relevant to me currently, that doesn't mean
it won't be to others (I-9).
Whatever that portal was, it didn't serve the purpose. I don't know if, I think we, I think as
a class and graduates were struggling with the purpose of it. Our what, as we headed of to
an interview, no principal was going to go and look at pages and pages; they don't even
look at our portfolios that we printed out and have pictures and all of that, so it was really
I struggled with what the usefulness of that is (I-11).
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The whole like I haven't used my electronic portfolio, nobody has it ever asked to see
that, we spent so much time getting the lesson plans in there, getting all of our personal
information in there and nobody has asked for it. They want to see paper copies of lesson
plans or observations (I-18).
Exposure/Modeling. The only way preservice teachers will be able to see the relevance
in using a specific technology tool within their content area will be for their faculty members
within their specific programs to model these technology tools. Lambert stated, ―a more
comprehensive curriculum would provide students with a background in teaching and learning
and tools, instructional strategies, lesson plans, and standards to be able to apply the skills
throughout their methods courses and student teaching‖ (2005, p. 6).
One participant remarked:
Yeah, there is this big push, but there is really nothing there to back it up (I-14).
Sixteen out of twenty participants (80%) expressed a need for exposure to more authentic
learning experiences and wanted to see technology integration modeled in all their courses so
connections could be made between the technology tools and the appropriate uses of these tools
within their content area. Field notes recorded over and over participants kept stating they were
exposed to a variety of software packages but they did not believe enough time was spent on
each package for them to be able to connect the use of these software packages to the appropriate
uses within their content area. (RF-18). An important perspective voiced repeatedly in the
interviews (by 19 of the 20 participants) was perceived lack of emphasis on technology
integration outside of the one required technology course. Comments below provide evidence
that, in the view of these preservice teachers, their one isolated technology course did not
provide them with enough exposure to the appropriate uses of specific technology tools within
their subject area.
Because I didn't have that much exposure to it (I-3).
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But I feel that that would have been very helpful at least some exposure to (I-1).
At least a little bit of exposure (I-12).
You need time to get familiar with the process (I-6).
Hey they spoke about assistive technology, I was never shown any (I-8).
We got a little bit of exposure to cameras and uploading pictures that kind of thing. I
personally still have no clue for the most part, If I had to do that (I-8).
I just had such a limited amount of time on each project…I just felt so rushed (I-8).
I saw things but I didn't actually get to use them (I-9).
Have more time for the things that are relevant for the school that would be very
beneficial (I-7)
Summary for Relevancy
The second theme that was developed from the interview transcripts, documents, and
field notes was relevancy. These novice teachers expressed the view that in order to feel
confident in developing student-centered, technology-rich lessons they needed to see the
relevance of using these technology tools within their particular content area. They believe that
seeing the technology modeled within their content area would help them to develop connections
between the technology tools and the appropriate uses of these tools within their content area.
One participant elaborated on this theme:
I don't feel like it's the technology department, I feel like it's just we do not see the
technology anywhere else, so we do not connect it to how we can use it (I-1).
In addition, only having one required technology course did not expose the preservice teachers to
enough actual technology integration so they could connect the technology tools to their
appropriate uses and in turn see the relevancy in using these tools within their curriculum. For
example, using the Personal Learning Portal (PLP) was a great way for preservice teachers to
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learn about the value of using an electronic portfolio within their classroom but 40% of the
participants stated they did not see the relevance of the PLP. Comments such as:
Our ePortfolio, we spent so much time getting things uploaded and no one ever asked to
see it, and even during my job interviews they did not want to look at it (I-18).
Whatever that portal was it didn't serve the purpose. I don't know, I think we as a class
and graduates were struggling with the purpose of it…as we headed off to an interview,
no principal was going to look at that (I-11).
These novice teachers did not see that using an electronic portfolio with their present students
provided a way for their students to learn about setting their own educational goals which leads
to students becoming active participants in assessing their own progress using digital tools.
Other comments that provided evidence that these novice teachers did not see the
relevancy of using specific tools with in their curriculum were: ―I don’t use that in my teaching,‖
―Inspiration does not relate to my subject area,‖ ―that software wasn’t relevant to what I teach,‖
and ―iMovie does not relate to what I am doing‖ were noted in the field notes (RF-17) and found
throughout the interview data (I-1, 2, 3, 4, 7, 11, 12, 13, 18, 19) and the Teacher Education
Follow-up Survey (D23, 41).
Do the novice teachers in this study believe the technology training experiences provided
them with the knowledge and skills necessary to fulfill the National Educational
Technology Standards for Teachers (NETS•T)?
In order to analyze the data and answer research question number two, data received from
the semi-structured interviews, documents, and field notes were coded then grouped into
categories that helped develop the third theme from this study which is ―Retain and Transfer.‖ A
detailed discussion of the categories that lead to the development of this theme will be presented
in the following section along with supporting evidence from the data. Participant responses that
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fell under the theme ―Retain and Transfer‖ were initially coded, then grouped into categories of
(a) Isolation, (b) Crash Course, and (c) Time Constraints (see Table 3.3 Code Mapping, p. 61).
Retain and Transfer
Participants in this study expressed the belief that isolating the technology training to one
course did not allow them the ability to ―retain and transfer‖ the information gained from this
one technology course to their present classroom teaching. To retain the new technology skills
they were learning, they needed in their own view, more time to practice, reflect, and plan
student-centered, technology-rich lessons. Furthermore, these novice teachers believed that the
concentration of their technology training into one intense technology course made the course a
bit overwhelming and too intense. Although the novice teacher liked the fact that the technology
course exposed them to a variety of technologies participants expressed a concern that the
technology course seemed like a crash course. Furthermore, these novice teachers believed that
the limited amount of time they were able to spend on each technology project was not sufficient
to allow them to reflect and refine their knowledge and skills in regard to technology integration.
In their view due to time constraints in their one technology course it made it difficult for them
to ―retain and transfer‖ the knowledge and skills necessary into their present classroom teaching.
Isolation. During the semi-structured interviews, participants expressed the concern that
the technology training from their teacher preparation program was limited to one technology
course, and that this isolation gave them insufficient exposure to technology integration. Not
having seen technology integrated into their other courses, they felt unsure about how to transfer
the knowledge and skills learned in their technology course to their own future classrooms.
According to the interview data, 100% of the participants stated they needed more technology
training and 50% stated they would have liked to have had more than one technology course. Of

91

the 20 participants, 11 stated there was not enough hands-on training during their teacher
preparation program leaving them with feelings of inadequacy in regard to technology
integration. Furthermore, these 11 participants expressed concern that they did not know how to
put the technology tools in the hands of their students and wished they would have had more
training on how to develop technology-rich, student-centered, lessons. Comments below from
the interviews provide triangulating evidence supporting the findings that preservice teachers
believe isolating the technology training to one course did not allow them the ability to retain
and transfer the information gained from this one technology course to their present classroom
teaching.
The only thing that stands out in my mind is that one course that we took…so it's the
transfer; you know it's not really there… When you first asked me about my technology
training experiences I thought what technology training or what technology experience
you know (I-1) so it just wasn't very broad…It's like that, you know there just not been a
whole lot of transfer…it was a positive experience…I don't feel there was a lot of transfer
(I-1).
I am thinking gosh I don't think I did any technology in my other courses. It's like that
one course is all you get and it's not integrated with all your other courses--that was all
that we got, I mean we could have probably used a second one (I-1).
I mean the overall semester time. But, again, it was just the beginning of learning about
these concepts. I really feel like we needed more time to be, for them to be reinforced and
demonstrated and maybe a little bit more hands on, but we could in turn demonstrate
them to the class and learn how to do that, so at least two semesters, maybe three (I-3).
But it's like how can we teach all this that we're supposed to be teaching with one
technology course and everyone says if this was all integrated in all other courses it will
be wonderful (I-1).
All I can remember is one technology course (I-19).
One technology course is all I had (I-9).
There is the basic stuff available to teachers, but there wasn't anything for us to further
our abilities (I-10).
I took the one required course (I-10).
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Again I think that the beginning preparation was there, but again it’s like you're just
starting to learn the concepts and then you go right smack back into the real world, into
the classroom. And I think that it was probably overall just inadequate, I wanted more
semesters not just one (I-3).
I would say overall fairly limited, I was in the…program originally and technology is just
not something they really incorporated into that course work. It was mainly….strategies,
not a lot of technology, not a lot of hands-on things (I-8-8).
We asked about having a second option. Like, I could have a higher level one for specific
programs that teachers might use more (I-10).
Crash Course. The interview data, documents, and field notes consistently suggested
that the novice teacher liked the fact that the technology course exposed them to a variety of
technologies. When asked to comment on strengths of the program 50% of all participants
commented even though the one required technology course was very intense they liked that they
were introduced to a variety of different technologies and were forced to learn how to use Mac
computers. Comments such as:
I think maybe strength, which I already mentioned was just all these new applications and
programs that I was introduced too (I-2).
I learned a variety of software packages I have not used before so that was good (D2005).
The aspects that contributed most to my learning were becoming more familiar with a
Mac computer (D-2005).
Probably the most useful I would say would be all the computer applications (I-8).
I like the fact that there was a lot of information (I-15).
We covered a lot of material especially in the tech specific technology course; those are
the strengths (I-2).
I think the course did a good job of exposing me to many things (I-8).
I think overall did a good job of at least exposing students to a variety of things. It may
not be something that everybody would want to use, but at least that exposure was there. I
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would say also of the things that we did, I'd say almost all it is useful to most of the
teachers (I-8).
I think that we were trained on a variety of different things, which was definitely a
strength that I see (I-10).
Having a variety of training with different software, different types of databases, and
different types of software to create Internet websites and things like that, I think was a
good experience and good strength of the program (I-9).
Furthermore, field notes recorded that many times the participant acknowledged the fact that
they liked being exposed to a variety of technologies (RF-11). Although these novice teachers
liked being exposed to a variety of technologies participants expressed a concern that the
technology course seemed like a crash course. They described it as ―too condensed,‖ ―really
rushed,‖ ―very intensive,‖ and ―too much all at once.‖ (RF-10).
Research shows that technology needs to be woven throughout their teacher preparation
program. Yildrim (2002) stated preservice teachers need the time to practice, reflect, and plan
student-centered, technology-rich lessons throughout their whole teacher preparation program so
they can effectively transfer and apply the knowledge and skills gained from their technology
course to their field experiences and into their future classrooms. In the interviews 65% of
participants referred to the one technology course as being rushed and too intense. All 20
participants expressed the need for more training, and 50% recommended that more than one
technology course be incorporated into the teacher preparation program. Comments below
provide evidence that, in the view of these preservice teachers, the concentration of their
technology training into one intense technology course made the course a bit overwhelming and
too intense thus leading the novice teachers to feel like the technology course was a crash
course.
The technology course tried to cover too much (D-15).

94

I think it was kind of condensed, but I felt like wow I'd really like to use these programs
already, get into it more, so I was more comfortable with it (I-2).
Well, I feel that the technology course, the instructor was very knowledgeable but it was
really a crash course. It prepared us somewhat, maybe starting just foundational. But I
would have liked more time even on any of these standards to be able to learn more in
depth (I-3).
It was too much all at once, that I really, it's I honestly don't remember some of it
anymore because it was just like learn it, get it done and move on (I-15).
Some of it seemed a little rushed (I-4).
I was too frustrated with trying to learn the process that I couldn't think of any creative
way of using some of these things (I-6).
We made our movie and that was really like rushed and all got to get it done, get it turned
in and I felt like if I had more time to, you know, work with it and use it I could
have…made something way better than what I produced (I-2).
It got really cramped and there was not really enough time to get everything done (I-7).
Specifically in that one course, it was intense (I-11).
Time Constraints. During the semi-structured interviews, participants expressed
concerns that the teacher preparation program did not provide them with enough ―time‖ to
practice, reflect, and plan student-centered, technology-rich lessons. As stated in previous
sections, preservice teachers need the time to practice, reflect, and plan student-centered,
technology-rich lessons (Doolittle & Hicks, 2003; Yildrim, 2002). These novice teachers
believed that the limited amount of time they were able to spend on each technology project was
not sufficient to allow them to reflect and refine their knowledge and skills. The answers ―I
needed more time,‖ ―not enough time,‖ and ―limited time‖ were repeatedly chosen by
participants (RF-9). Nineteen of the 20 participants (95%) expressed a concern about time
constraints. Comments below provide evidence that these novice teachers believed due to time
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constraints in their one technology course it made it difficult for them to ―retain and transfer‖ the
knowledge and skills necessary into their present classroom teaching.
I wish I had more time for certain things. I think the course did a good job of exposing
me to things, but I just had such a limited amount of time on each project (I-8).
Little bits of information and time to process. Time to process and work with it before
you … practice, practice, practice, that's what we needed (I-6).
There were certain programs I was introduced to that; I'd like to spend more time on. I
think it was kind of condensed, but I felt like wow I'd really like to use this program get
into it more, so I was more comfortable with it (I-2).
Well, I feel that the technology course, the instructor was very knowledgeable but it was
really a crash course. It prepared us somewhat, maybe starting just foundational. But I
would have liked more time even on any of these standards to be able to learn more in
depth (I-3).
I really feel like we needed more time for them to be reinforced and demonstrated and
maybe a little bit more hands on (I-3).
More semesters to learn the concepts. More in-depth modeling as for as like making the
websites and every aspect of the technology that we used was great, we just needed more
time (I-3).
Well just not enough time to practice. I need practice it needs to be at least three different
courses. Because you need to have lots of time to practice…you having to think a whole
new way, you need time to get familiar with the process. (I-6).
It got really cramped and there was not really enough time to get everything done (I-7).
I guess I would only say I would like, I wish I had more time for certain things. I think
the course did a good job of exposing me to thing, but I just had such a limited amount of
time on each project…I just felt so rushed (I-8).
Possible more time (I-2).
Summary for Retain and Transfer
These novice teachers expressed the belief that isolating the technology training to one
course did not allow them the ability to retain and transfer the information gained from this one
technology course to their present classroom teaching. In order to feel confident in their long
term ability to develop student-centered, technology-rich lessons, they believed they needed to
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be continuously supported throughout their teacher preparation program. To retain the new
technology skills they were learning, they needed in their own view, more time to practice,
reflect, and plan student-centered, technology-rich lessons. Comments such as:
I feel because it was more of a crash course, I didn't get that super good foundation that I
was looking for. I would have liked more time even on any of these standards
(technology standards) to be able to learn more in-depth (I-3).
Having one isolated technology course was a weakness of the teacher preparation
program and I did not retain the information learned in that course (I-11).
I wish the technology course was placed closer to the end of their studies so it would be
more helpful to them now that they are out in the field (D-50).
I probably need a refresher course on that (I-6).
A lot of it I had to re-teach myself (I-1).
I would probably have no idea where even to get started (I-13).

Another participant further explained, they did not retain the information learned from the one
required technology course because:
It was too much all at once, that I really honestly don't remember some of it anymore (I15).
Interview transcripts, field notes and documents consistently suggested the novice teachers
believed isolating the technology training to one course did not allow them the ability to retain
the information gained from this one technology course and apply it to their present classroom
teaching. The answer ―I would have to go back and refresh my memory on that‖ (RF-12) was
repeatedly stated by participants when the researcher referred to training from their required
technology course.
Retain and transfer helps to explain why novice teachers did not believe that their
technology training experiences provided them with the knowledge and skills necessary to fulfill
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the NETS•T. During the semi-structured interviews the researcher provided participants with a
handout that listed the NETS·T and the performance indicators for each standard so participants
could refer to this resource when answering each of the protocol questions. In addition, the
researcher orally provided examples to participants who seemed to have trouble answering the
questions about the NETS•T.
Ninety percent of the participants expressed a need for more exposure to the technology
standards so they could feel confident in learning how to implement them within their content
area. When asked how well their teacher preparation program prepared them to carry out the
NETS for Teachers most believed their program prepared them to be able to fulfill these
standards but not using digital tools. For example with standard number one: Facilitate and
Inspire Student Learning and Creativity, performance indicator b states, engage students in
exploring real-world issues and solving authentic problems using digital tools and resources.
These novice teachers stated that their teacher preparation program did prepare them to engage
students in real-world issues and solving authentic problems. However, they were not trained
how to implement this performance indicator using digital tools. They stated the only place they
were exposed to these technology standards were in the one required technology course and felt
like one semester was not enough exposure to these technology standards for them to learn how
to implement each of the standards with confidence. All stated they would have liked to have
seen these technology standards incorporated within all of their courses and faculty members
modeling the appropriate tools. Collier, Wienburg, and Riveria stated, ―Teacher educators are
able to make a difference in preservice teacher technology skill acquisition and development if
they are willing to infuse technology education into existing curricular subjects‖ (2004, p. 20).
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Chapter Summary
In this chapter, data obtained from 20 semi-structured interviews, field notes, and
documents were analyzed. The findings were organized into major themes that facilitate
interpretation through the lens of Essential Conditions for Implementing NETS for Teachers as
described in Chapter 2 (p. 36). The data analysis revealed three major themes labeled: (a)
disconnect, (b) relevancy, and (c) retention. Table 4.3 is a visual representation of the
triangulation of data sources and the three major themes that were developed from analysis of the
data. Interview transcripts, documents, and field notes provided evidence of the ―disconnect‖
novice teachers had between their technology training experiences and the rest of their teacher
education program. In addition, these novice teachers questioned the ―relevance‖ of their
technology training to their content areas. Because these novice teachers were not exposed to
technology integration in their content courses they had little reason to believe that the
technology tools they had learned were applicable to their content areas. Last, the interview
Table 4.3
Matrix of Responses in Theme Outline

Categories
Disconnect
Big Push/Expectations
Connections
Contradictory
Retention
Isolated
Crash Course
Time Constraints
Relevancy
Value
Exposure/Modeling

Interview
Transcripts

Reflective Field
Notes

Teacher Education
Follow-up
Survey Data

X
X
X

X
X
X

X
X

X
X
X

X
X
X

X
X

X
X

X
X

X
X
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transcripts, documents, and field notes collected provided evidence that these novice teachers
were concerned about their own difficulty in ―retaining and transferring‖ the knowledge and
skills learned from the one required technology course to other settings. These novice teachers
believed their technology training gave them insufficient exposure to technology integration and
insufficient insight into how to transfer the knowledge and skills learned in this technology
course to their future classrooms. Chapter five will present conclusions, implications, and
recommendations for future research.
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Chapter 5
Conclusions, Implications, and Recommendations
Conclusions
This instrumental case study documents the technology training experiences of 20 novice
teachers and their perceptions of how well their teacher preparation program prepared them with
the knowledge and skills necessary to fulfill the NETS•T. Data obtained from 20 semi-structured
interviews, field notes and university documents were analyzed. The study was predicated on the
assumption that understanding teachers’ perceptions of their own learning experience is as
important as assessing teachers’ actual training and abilities. As one researcher has noted, ―These
perceptions provide useful information on areas where teachers feel most knowledgeable and
areas where they feel most lacking‖ (Imbimbo, 2003, p. 7). The findings were organized into
major themes that facilitated interpretation through the lens of the Essential Conditions for
Implementing NETS for Teachers as described in Chapter 2 (p. 36). The data analysis revealed
three major themes: (a) disconnect, (b) relevancy, and (c) retention.
Participants in this study perceived a disconnect between their technology training and
the rest of their teacher preparation program. Over and over again, they remarked that the
program had made a big push for them to incorporate technology into their classroom
presentations, lesson plans, and internship experiences but, paradoxically, they perceived a lack
of emphasis on technology training outside the one required technology course. These novice
teachers understood that they were expected to develop student-centered, technology-rich
lessons, but most of them said that they lacked the confidence to do so because, in their own
view, they had not had sufficient authentic learning experiences using technology in their own
learning or practice teaching. They were not able to see many connections between their one
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required technology course and the teaching theories and methods that they were learning in their
other courses; they expressed a strong sense of contradiction between the ways they were asked
to use technology within their teaching and the ways their own teachers--the university faculty—
integrated technology into their classes. The findings from this study provide evidence for the
concern raised by Bullock (2004) and Brzycki and Dudt (2005), that unless the connections
between technology and other aspects of teaching are made explicit for pre-service teachers, they
may not be able to transfer the knowledge and skills gained from their technology courses to
their own future classrooms. This study also offers support for the view of Brzycki and Dudt,
that teachers-in-training need authentic learning experiences throughout their teacher education
program, direct experiences of the connections between theory and the practice. As Bullock
(2004) said, preservice teachers need to see models for how educational practices transfer from
―university classroom to real life situations‖ (p. 234).
Another key theme that emerged from this study concerned perceived relevance. Many
studies have established how important it is for teachers to develop an appreciation for the
relevance of their technology training to their broader teaching objectives, especially with regard
to their particular content areas. Kanaya et al. (2005) determined that when the relevance of
skills is explained or demonstrated as part of the training, teachers’ perceptions of the value of
the training are increased. Also, relevance has been found to be a significant predictor of whether
teachers integrated technology into their classroom instruction. Garet et al. (2001) likewise has
found that trainings that are intensive, relevant, and coherent result in successful technology
integration. Lambert (2005) argued that preservice teachers are only going to be able to see the
relevance of using technology tools within their particular content areas if faculty members in
those content areas model these technology tools. Lambert has stated ―a more comprehensive
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curriculum would provide students with a background in teaching and learning and tools,
instructional strategies, lesson plans, and standards to be able to apply the skills throughout their
methods courses and student teaching‖ (p. 6).
This study confirms these previous findings and exposes a problem: the majority of the
preservice teachers interviewed for this study described the software packages they had learned
in their classrooms as not being relevant to their particular content areas. When asked to
comment further, many remarked that, in order to create student-centered, technology-rich
lessons for their own classrooms, they would have needed to see technology-integration modeled
by their content area teachers. Yet perhaps the most striking finding of this study was that the
novice teachers said that they rarely saw their content-area teachers using technology in their
own teaching.
From the perspective of these novice teachers, their one isolated technology course did
not provide them sufficient exposure to the appropriate uses of specific technology tools in their
subject area. Repeatedly, the participants in this study expressed the belief that isolating the
technology training in a single course did not allow them to ―retain and transfer‖ the information
gained from this one technology course to their present classroom teaching. This perception
points to one final theme that emerged from the data gathered for this study, the theme of
retention.
Although the novice teacher in this study liked the fact that their technology course
exposed them to a variety of educational technologies, they expressed concern that the required
technology course seemed like a crash course. They believed that the concentration of all of their
technology training into one technology course made the learning process too intense, even
overwhelming. In order to retain the new technology skills they had learned in their technology
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course, the teachers said they needed more time to practice, reflect, and plan student-centered,
technology-rich lessons. The limited amount of time they were able to spend on each technology
project was not sufficient to allow them to experiment and refine their knowledge and skills in
regard to technology integration. In their view the time constraints of their one technology course
made it difficult for them to ―retain and transfer‖ the knowledge and skills necessary into their
present classroom teaching. The teachers also expressed a desire for more time to process
information regarding the NETS; the exposure to these standards that they received in their one
technology course was not sufficient for them to feel qualified to implement each of the
standards with confidence. Across the board, these teachers said that they would have liked to
have seen these technology standards incorporated into all of their courses,
The overall conclusion of this study is clear: In order for preservice teachers to see a
connection between the words and actions of university faculty regarding the importance of
technology-integration, in order for them to see the relevance of technological skills to their
content areas, and in order for them to have sufficient time to retain and reflect on the technology
skills they have been exposed to, they need to be provided with authentic learning experiences
using technology throughout their teacher preparation program. It is of the utmost importance
that our preservice teachers receive continuous instruction in technology-integration across the
curriculum and be provided many opportunities to observe, practice, and reflect on studentcentered, technology-enriched lessons. A single, isolated technology training course is not
sufficient to achieve these goals.
Implications
What can university administrators, faculty, and staff take away from this study? What
insights does it offer about how to enhance the effectiveness of preservice teachers’ technology
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training experiences? The following section will discuss some implications of this study that may
be valuable for the university administrators, faculty, and staff who are charged with making
decisions about the direction of technology-integration training for the future.
As noted above, this study was conducted and interpreted in the context of ISTE’s
Essential Conditions for Implementing NETS for Teachers. The researcher chose this framework
to guide this study because the 10 conditions are ―essential in creating learning environments that
are conducive‖ to the integration of technology and were developed by ISTE to assist schools,
colleges and departments of education in overcoming the barriers to technology integration
(ISTE, 2000, p. 21). The essential conditions were used in this study as a lens to focus the
study’s design and analysis. This framing lens can now be used to set the study’s findings in
perspective.
The first Essential Condition from ISTE is Shared Vision. It states that there must ―be a
proactive leadership and administrative support from the entire system‖ (ISTE, 2000, p. 21). The
findings of this study suggest something about the form that such support must take, if it is to be
effective. The participants in this study felt their teacher education faculty and administration did
share the vision for technology use but they felt that this vision took the form of ―big push‖
disconnected from authentic learning experiences. One implication of this study is that deeds
must match words in the effort to promote and support technology training throughout the
system. The faculty who instruct preservice teachers must be qualified to demonstrate and model
the vision of technology integration that they promote.
A related implication focuses on authentic learning and hands-on experiences. Future
preservice teachers need to be provided with authentic learning experiences so they can connect
the theory to the practice in relation to technology integration. Furthermore, they need more
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hands-on experiences in creating student-centered, technology-rich lessons throughout their
teacher preparation program. This recommendation is consistent with the conclusions drawn by
other researchers, including Bullock (2004) and Moersch (2003) , but the current study lends
even more urgency to the recommendation, by highlighting the confusion—perhaps even
cynicism—engendered by the disconnect between words and deeds that these teachers perceived
in their preservice training.
The second Essential Condition from ISTE (2000) concerns access. It states that teacher
education faculty ―must have access to current technologies, software, and telecommunications
networks‖ (ISTE, 2000, p. 21). Access was not a problem for the university in this study: both
faculty and students had ready access to a wide range of technologies, both in and outside their
classrooms. Yet many participants expressed a concern that these technology-rich environments
were rarely utilized, aside from the required technology course (RF-14). Thus, another
implication of this study is that access to technology, while perhaps a necessary condition for
effective training in technology integration, is not sufficient. Curriculum and learning
experiences need to be structured so that preservice teachers and their faculty are motivated to
employ the resources available to them.
Yet another implication of this study relates to the seventh Essential Condition, StudentCentered Teaching, which suggests that ―teaching in all settings encompasses student-centered
approaches to learning‖ (ISTE). The seventh essential condition reminds us that student-centered
hands-on approach is necessary for learners to develop confidence in their skills. As noted above,
the majority of the participants in this study perceived that they did not received sufficient handson technology training throughout their program, and, as a result, many of the teachers in this
study expressed feelings of inadequacy in regard to technology integration.
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In order for university faculty to develop effective, student-centered hands-on learning
activities for the preservice teachers in their classes, they must themselves be skilled in using the
technologies. This need is expressed in the third Essential Condition Skilled Educator, which
recommends that all ―teacher education faculty must be skilled in using technology systems and
software appropriate to their subject area and model effective use as part of the preservice
teachers’ coursework‖ (ISTE, 2000, p. 21).This necessity is also acknowledged in Essential
Condition Four, Professional Development, which recommends ―personnel in teacher education
and field experience sites are provided with ongoing professional development‖ and Essential
Condition Five, Technical Assistance which suggests ―educators have technical assistance for
maintaining and using technology.‖ Were these conditions met at the university that was the
focus of this study? Although the researcher did not collect data on the level of technical
expertise of the faculty of this teacher education program, it was observed that the campus
provides ongoing professional development and technical support for the faculty, academic
teaching staff, and graduate teaching assistants. In addition, Essential Condition Ten Support
Policies recommends ―school and university policies, financing, and reward structures should be
in place to support technology in learning‖ (ISTE). Although policies associated with
accreditation, standards, and budget allocations were in place at this university, the researcher
did not investigate the personnel decisions in the teacher education program or the field
experience sites in regard to technology integration (perhaps another research study).
Furthermore, ISTE suggests ―retention, tenure, promotion, and merit policies reward innovative
uses of technology by faculty.‖ These policies were not implemented within the teacher
preparation program. One implication of this study may be that technology-integration needs to
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be more highly valued and rewarded within the university in order to encourage faculty across
the curriculum to make the necessary investment of time and effort to enhance their skills.
The final implication of this study concerns time: Teachers need time, both during and
after their preservice training, to observe, plan, practice and reflect on student-centered,
technology rich lessons, so they can retain and transfer the knowledge and skills gained in regard
to technology integration. One major benefit of integrating technology-training across the
curriculum would be to give teachers-in-training more opportunities to practice using
technology, to get feedback on their efforts, and to reflect on the value that technology adds to
their teaching. This cannot be accomplished in a single semester, but must take place throughout
their teacher-training program. The trajectory of technology training should also extend into their
teaching internships, and perhaps beyond. Future preservice teachers would benefit from being
able to consult with experts in technology integration as they begin to work in their own
classrooms. ISTE’s Essential Condition number nine Community Support recommends, ―teacher
preparation programs provide teacher candidates with opportunities to participate in field
experiences at partner schools where technology integration is modeled‖ (ISTE, 2000).
Throughout the interviews, participants consistently commented on the lack of technology
support they received during their internship. Several also noted that their mentoring teachers did
not use technology. Many stated they would have appreciated some technology support from the
university during their internship so they could feel more confident in presenting technology-rich
lessons.
Recommendations for Future Research
This study focused on novice teachers who have been teaching between one and three
years and graduated from a RU/VH university in the southeastern United States. It focused on
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their technology training experiences while in the teacher preparation program, what these
experiences meant, and whether they perceived those technology training experiences as
sufficient in providing them with the knowledge and skills necessary to fulfill the National
Educational Technology Standards for Teachers (NETS•T).
Many researchers have surveyed students before, during, and immediately after
completing their teacher preparation programs (see Chapter Two); however, little research has
been done to follow teacher education graduates into their careers. Preparing teachers to integrate
technology into their curriculum requires that teacher educators ensure that the technology
training experiences of their preservice teachers remain useful and relevant to the needs of
teachers in the field. Although the findings from this study cannot be generalized and may not
produce similar results at other universities, a replication of this study at a state or national level
should be conducted so technology training experiences of novice teachers who have graduated
from different RU/VH Universities across the state or across the nation have the opportunity to
share their technology training experiences. By examining these novice teachers experiences,
insights may be gained that could promote change within teacher preparation programs across
the United States and enhance the effectiveness of preservice teachers’ technology training.
Furthermore, findings from this study could provide university administrators, faculty, and staff
with relevant information for future decisions that could improve the technology training
experiences for current and future students.
The second recommendation for future research would be to expand this study by
interviewing the designated technology teachers from each school and/or the technology
coordinators to see what types of technology training experiences they believe preservice
teachers need. Because they help teachers everyday, these on-site experts see firsthand what
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kinds of additional training our novice teachers need. These technology teachers and technology
coordinators may be able to provide administrators, faculty, and staff with valuable information
for present and future decisions within the teacher preparation program.
Finally, a further recommended study would examine in what way technology is being
utilized within the content courses and methods courses and then examine how these uses align
with the NETS•T. All 20 participants in this study requested more modeling of technology
integration from faculty within their content courses and within their methods courses. When
participants described how technology was used outside of the technology course, they described
their faculty members performing a very limited range of tasks—delivering content in
PowerPoint presentations, accessing information on the Internet or communicating via e-mail—
not the kinds of uses that K-12 teachers are likely to need most. It would be interesting to follow
up on these observations with a systematic investigation of how technology is used by content
area faculty in teacher education programs.
Conclusion
The central conclusion of this study is that, in order to be authentic, relevant and retained,
technology-training needs to be infused throughout the education of preservice teachers. It
should be addressed as an aspect of all the educational topics and standards covered in their
classes, modeled in all of the instruction that they receive, and utilized in all of their practical
experiences. A single technology course is not sufficient. Secondly, all faculty members
throughout the teacher preparation program need to incorporate the National Educational
Technology Standards within their teaching so that present and future preservice teachers are
provided with adequate exposure to these technology standards.
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Integrating technology and the NETS•T throughout the teacher education program will
require administration and faculty to think differently about technology and adjust their own
behavior. As Jacobsen, Clifford and Friesen (2002) observe, ―Learning how to teach and learning
in new ways with technology requires imagination, intellect, creativity, and no small courage‖
(p. 368). The integration of technology into all aspects of teacher education must be, as Mills and
Tincher have pointed out, a developmental process. In fact, the disconnect perceived by so many
of the preservice teachers in this study is likely evidence that we are in the midst of the process,
struggling to match words with deeds and provide the kinds of support teachers will need in a
quickly-changing technology-environment. However, as we move through the process, it is
important for teacher-educators to have the goal in sight of a time when technology is integrated
into learning across the curriculum, both in K-12 settings and the educational institutions where
preservice teachers receive their training.
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Appendix A
THE ISTE NATIONAL EDUCATIONAL TECHNOLOGY STANDARDS (NETS•T) AND
PERFORMANCE INDICATORS FOR TEACHERS
Effective teachers model and apply the National Educational Technology Standards for Students
(NETS•S) as they design, implement, and assess learning experiences to engage students and
improve learning; enrich professional practice; and provide positive models for students,
colleagues, and the community. All teachers should meet the following standards and
performance indicators. Teachers:
1. Facilitate and Inspire Student Learning and Creativity
Teachers use their knowledge of subject matter, teaching and learning, and technology to
facilitate experiences that advance student learning, creativity, and innovation in both face-toface and virtual environments. Teachers:
a. promote, support, and model creative and innovative thinking and inventiveness
b. engage students in exploring real-world issues and solving authentic problems using
digital tools and resources
c. promote student reflection using collaborative tools to reveal and clarify students’
conceptual understanding and thinking, planning, and creative processes
d. model collaborative knowledge construction by engaging in learning with students,
colleagues, and others in face-to-face and virtual environments
2. Design and Develop Digital-Age Learning Experiences and Assessments
Teachers design, develop, and evaluate authentic learning experiences and assessments
incorporating contemporary tools and resources to maximize content learning in context and to
develop the knowledge, skills, and attitudes identified in the NETS•S. Teachers:
a. design or adapt relevant learning experiences that incorporate digital tools and resources
to promote student learning and creativity
b. develop technology-enriched learning environments that enable all students to pursue
their individual curiosities and become active participants in setting their own educational
goals, managing their own learning, and assessing their own progress
c. customize and personalize learning activities to address students’ diverse learning styles,
working strategies, and abilities using digital tools and resources
d. provide students with multiple and varied formative and summative assessments aligned
with content and technology standards and use resulting data to inform learning and
teaching
3. Model Digital-Age Work and Learning
Teachers exhibit knowledge, skills, and work processes representative of an innovative
professional in a global and digital society. Teachers:
a. demonstrate fluency in technology systems and the transfer of current knowledge to new
technologies and situations
b. collaborate with students, peers, parents, and community members using digital tools and
resources to support student success and innovation

132

c. communicate relevant information and ideas effectively to students, parents, and peers
using a variety of digital-age media and formats
d. model and facilitate effective use of current and emerging digital tools to locate, analyze,
evaluate, and use information resources to support research and learning
4. Promote and Model Digital Citizenship and Responsibility
Teachers understand local and global societal issues and responsibilities in an evolving digital
culture and exhibit legal and ethical behavior in their professional practices. Teachers:
a. advocate, model, and teach safe, legal, and ethical use of digital information and
technology, including respect for copyright, intellectual property, and the appropriate
documentation of sources
b. address the diverse needs of all learners by using learner-centered strategies and
providing equitable access to appropriate digital tools and resources
c. promote and model digital etiquette and responsible social interactions related to the use
of technology and information
d. develop and model cultural understanding and global awareness by engaging with
colleagues and students of other cultures using digital-age communication and collaboration
tools
5. Engage in Professional Growth and Leadership
Teachers continuously improve their professional practice, model lifelong learning, and exhibit
leadership in their school and professional community by promoting and demonstrating the
effective use of digital tools and resources. Teachers:
a. participate in local and global learning communities to explore creative applications of
technology to improve student learning
b. exhibit leadership by demonstrating a vision of technology infusion, participating in
shared decision making and community building, and developing the leadership and
technology skills of others
c. evaluate and reflect on current research and professional practice on a regular basis to
make effective use of existing and emerging digital tools and resources in support of student
learning
d. contribute to the effectiveness, vitality, and self-renewal of the teaching profession and of
their school and community
Copyright © 2008, ISTE (International Society for Technology in Education), 1.800.336.5191
(U.S. & Canada) or 1.541.302.3777 (Int’l), iste@iste.org, www.iste.org. All rights reserved.
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Appendix B
ESSENTIAL CONDITIONS NETS for Teachers 2000 Essential Conditions
Because there are many avenues to becoming a teacher, this document addresses a wide variety
of teacher preparation program designs. In the context of university-based programs, teacher
education must be viewed as a university-wide responsibility. Prospective teachers must
experience and observe effective uses of technology in their general education and major
coursework. School and college of education coursework must consistently model exemplary
pedagogy that integrates the use of technology for learning content with methods for working
with PK-12 students.
General Preparation

Professional
Preparation

Student Teaching/Internship First-Year Teaching

Shared Vision—There is proactive leadership and administrative support from the entire system.
University leaders
share a vision for
technology use in all
appropriate courses
and content areas.

The professional
education
administration and
faculty share a vision
for technology use to
support new modes
of teaching and
learning.

University personnel and
teachers and school
administrators at the
cooperating school site share
a vision for technology use in
the classroom.

Schools, districts,
and universities
share a vision for
supporting new
teachers in their use
of technology in the
classroom.

Access—Educators have access to current technologies, software, and telecommunications
networks.
Access to current
technologies,
software, and
telecommunications
networks is provided
for all students and
faculty both inside
and outside the
classroom.

Access to current
technologies,
software, and
telecommunications
networks is provided
for teacher education
faculty, classes, and
field sites, including
technology-enhanced
classrooms that
model environments
for facilitating a
variety of
collaborative learning
strategies.

Access to current
technologies, software, and
telecommunications networks
is provided for student
teachers/interns and their
master
teachers/mentors/supervisors
in the classroom and
professional work areas.

Access to current
technologies,
software, and
telecommunications
networks is provided
for new teachers for
classroom and
professional use,
including access
beyond the school
day.

Skilled Educators—Educators are skilled in the use of technology for learning.
Faculty teaching
general education
and major courses
are knowledgeable

Teacher education
faculty are skilled in
using technology
systems and software

Master (cooperating/
supervising) teachers and
university supervisors model
technology use that facilitates
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Peers and
administrators are
skilled users of
technology for

about and model
appropriate use of
technology in their
disciplines.

appropriate to their
subject area specialty
and model effective
use as part of the
coursework.

students' meeting the ISTE
National Educational
Technology Standards for
Students.

teaching and school
management.

Professional Development—Educators have consistent access to professional development in
support of technology use in teaching and learning.
University faculty
and students are
provided with
opportunities for
technology skill
development and
reward structures
that recognize the
application of
technology in
teaching, learning,
and faculty
collaboration.

Personnel in teacher
education and field
experience sites are
provided with
ongoing professional
development.

Cooperating/master teachers
and supervisors of student
teachers/interns are readily
provided with professional
development in applications
of technology in teaching.

Faculty has
continuous access to
a variety of
professional
development
opportunities in
several delivery
modes, with time to
take advantage of the
offerings.

Technical Assistance—Educators have technical assistance for maintaining and using the
technology.
Timely technical
assistance is
available for all
faculty to
ensure consistent,
reliable functioning
of technology
resources.

Technical assistance
for teacher education
faculty and students
is readily accessible
and includes
expertise in the use
of technology
resources for
teaching and learning
in PK-12 settings.

In field-experience settings,
technical assistance is onsite
to ensure reliability of
technology resources.

Technical assistance
for faculty and staff
is timely, onsite, and
includes mentoring
to enhance skills in
managing classroom
software and
hardware resources.

Content Standards and Curriculum Resources—Educators are knowledgeable in their subject
matter and current in the content standards and teaching methodologies in their discipline.
Prospective teachers
have knowledge in
the subject area(s)
they intend to teach.

Technology-based
curriculum resources
that address subject
matter content
standards and support
teaching, learning,
and productivity are
available to teacher
candidates.

Technology-based curriculum
resources that are appropriate
in meeting the content
standards in teaching areas
and grade ranges are
available to teacher
candidates at the
student/intern site.
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The school district
provides
professional
development
opportunities related
to local policies and
content standards
and the technologybased resources to
support the new

teacher's efforts to
address those
standards.
Student-Centered Teaching—Teaching in all settings encompasses student-centered approaches
to learning.
University faculty
incorporate studentcentered approaches
to learning (e.g.,
active, cooperative,
and project-based
learning).

Teacher education
faculty and
professional teaching
staff model studentcentered approaches
to instruction in
education
coursework and field
experiences.

Opportunities to implement a
variety of technologyenhanced, student-centered
learning activities are
provided for teacher
candidates/interns.

Faculty routinely use
student-centered
approaches to
learning to facilitate
student use of
technology.

Assessment—There is a continuous assessment of the effectiveness of technology for learning.
University faculty
and support staff
assess the
effectiveness of
technology for
learning to examine
educational
outcomes and inform
procurement, policy,
and curriculum
decisions.

Teacher education
faculty and
professional teaching
staff model the
integration of
teaching and
assessment to
measure the
effectiveness of
technology-supported
teaching strategies.

Cooperating/ master teachers
work with student teachers/
interns to assess the
effectiveness of student
learning and of technology in
supporting that learning.

The district and
school site support
the classroom
teacher in the
assessment of
learning outcomes
for technologysupported activities
to inform planning,
teaching, and further
assessment.

Community Support—The community and school partners provide expertise, support, and
resources.
Prospective teachers
experience
technology use in
real-world settings
related to their
general education
and courses in their
majors.

Teacher preparation
programs provide
teacher candidates
with opportunities to
participate in field
experiences at
partner schools
where technology
integration is
modeled.

Student teachers/ interns
teach in partner schools
where technology integration
is modeled and supported.

Schools provide
beginning teachers
with connections to
the community and
models of effective
use of local and
other resources.

Support Policies—School and university policies, financing, and reward structures are in place
to support technology in learning.
University faculty
are provided with
resources for

Policies associated
with accreditation,
standards, budget

Student teaching/ internships School inductionare located at sites where
year policies, budget
administrative policies
allocations, and
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meeting subject area
needs and with
reward structures
that recognize the
application of
technology in
teaching, learning,
and faculty
collaboration.

allocations, and
support and reward the use of
personnel decisions technology.
in teacher education
programs and field
experience sites
support technology
integration.
Retention, tenure,
promotion, and merit
policies reward
innovative uses of
technology by faculty
with their students.
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mentoring
assignments support
the first-year
teacher’s use of
technology. Hiring
practices include
policies regarding
technology skills of
prospective hirees.
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Appendix D
Interview Protocol
Novice Teachers
Participants: Novice Teachers
Interview Length: 45 - 60 minutes maximum
Participant (First Name Only) ______________________________________
Interviewer: _____________________________________________________
Hello, my name is...(interviewer’s name) and I’m here today to learn about your technology
training experiences while completing the teacher preparation program in the College of
Education, Health, and Human Sciences. Thanks for meeting with me. Before we begin, I wanted
you to know that our conversation will be audio-taped. If you feel uncomfortable at any time
during our conversation, we can stop immediately. The tape of our conversation will only be
heard by myself and will be erased after our conversation is written down. Everything you tell
me will be confidential. (Note to evaluator: explain what confidential means). Before we begin,
do you have any questions for me?
Okay, let’s begin…First, for the purpose of this study when I refer to ―technology training
experiences‖ I am not just referring to the one technology course you were required to take
during your teacher preparation program but any and all experiences across campus, in regard
to technology.
Evaluation Questions:
Topic Domain: Technology training experiences
1. Describe your technology training experiences during your teacher preparation program.
2. Now that you are teaching in your own classroom, which of these experiences do you perceive
as relevant and useful?
3. Now that you are teaching in your own classroom, were there any technology training
experiences you received that you do not perceive as relevant or useful?
You stated………. Can you expand on that statement?
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Topic Domain: Gaps
4. Describe any gaps you believe exist within the technology training experiences provided to
you by the teacher preparation program.
5. Will you describe what you perceive as strengths of the technology training you received
during your teacher preparation program?
6. Will you describe what you perceive as weaknesses of the technology training during your
teacher preparation program?
7. Will you describe any problems you encountered with the technology training experiences you
received during the teacher preparation program?
8. Will you describe any recommendations you have for improving the technology training
experiences of preservice teachers?
9. Looking back at your teacher preparation program is there any technology training you wish
you would have received that you did not receive?
You stated………. Can you expand on that statement?
Topic Domain: NETS for Teachers - (Hand participant a copy of the NETS for Teachers)
In this next section I will be asking you to comment on how well you believe your teacher
preparation program provided you with the knowledge and skills necessary to fulfill the National
Educational Technology Standards for Teachers?
Standard 1: Facilitate and Inspire Student Learning and Creativity.
10. Looking at items A through D under standard number one - Will you comment on how well
your program prepared you to engage students in exploring real-world issues and solving
authentic problems using digital tools and resources?
11. Will you comment on how well your program prepared you to advance student learning by
having students use collaborative tools for reflection?
Standards 2: Design and Develop Digital-Age Learning Experiences and Assessments
12. Looking at items A through D under standard number two - Will you comment on how well
your program prepared you to design and develop technology-enriched learning environments
that are customized to address students’ diverse learning styles and abilities using digital tools
and resources?
13. Will you comment on how well your program prepared you to design and develop learning
experiences so students will become active participants in setting their own educational goals
using digital tools and resources?
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14. Will you comment on how well your program prepared you to design and develop learning
experiences so students will become active participants in assessing their own progress using
digital tools and resources?
Standard 3: Model Digital-Age Work and Learning
15. Looking at items A through D under standard number three - Will you comment on how well
your program prepared you to collaborate with students, peers, and parents using digital tools
and resources to support student success?
Standard 4: Promote and Model Digital Citizenship and Responsibility
16. Looking at items A through D under standard number four - Will you comment on how well
your program prepared you to teach and model safe, legal, and ethical use of digital information
and technology, including respect for copyright, intellectual property, and the appropriate
documentation of sources?
17. Will you comment on how well your program prepared you to promote and model digital
etiquette and responsible social interactions related to the use of technology and information?
Standard 5: Engage in Professional Growth and Leadership
18. Looking at items A through D under standard number five - Will you comment on how well
your program prepared you to continuously improve your professional practice in your school by
promoting and demonstrating the effective use of digital tools?
19. Will you comment on how well your program prepared you to continuously model lifelong
learning in your school by promoting and demonstrating the effective use of digital tools?
20. Will you comment on how well your program prepared you to exhibit leadership in your
school by promoting and demonstrating the effective use of digital tools?
Is there anything else you would like to say?
DEMOGRAPHICS
1. Type of school system:
(circle all that apply)

Public

Charter

Magnet

Alternative

Private

Title 1

2. Grade levels taught:
Elementary

Middle school

High school

Other __________

3. Subject taught:
Health

Math
Science
English
Arts
Career/Technical
Foreign Languages

Social Studies
Driver Safety

4. Average class size ______________
Number of classes taught ________ (Enter 1 if you teach the same students all day)
5. Computer information:
A. Number of computers in your classroom _____
B. Number of computers connected to the internet _____
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Other _________

6. Personal information:
A. Age_____

B. Gender:

Male

Female
__________

D. Number of years teaching _____

E. Number of years in your current position _____

F. Any memberships in professional associations (please name) ____________________________
7. Does your school administrator support and promote the use of technology for instruction?
8. Does your School Media Center support and promote the use of technology for instruction?
9. Do you submit lesson plans, attendance, and/or grades via the school network?
10. Does your school have its own website(s)?
11. Do you participate in observations of other classroom teachers to see what technology they incorporate
into their lessons?
12. Is your classroom Internet connectivity generally reliable?
13. Technical support for the hardware in my classroom is_______?
14. Have you received any formal or informal training on the use of technology since you left UT?
If your response to question 11 is yes, please check each that applies and indicate the approximate
number of hours.
Workshops offered by your school system - hours ______
Workshops offered by your school - hours ______
Regional inservice workshops - hours ______
Distance learning - hours ______
College course - hours ______

Technology conference - hours ____
Online Course - hours ______
Online tutorial - hours ______
Other ____________- hours ______

Thank you for taking time out of your busy schedule to participate in this interview. I am conducting this interview with only a
sample of school teachers. Therefore, the value of your contribution is greatly increased because it will be representative of many
other teachers. Susan Sutton

Remind them about entering their name into cash drawing for $100.00.
The Drawing will be held on _________.
If you would like to be entered into the drawing for $100.00 cash please enter your name, email
address below:
Name: ____________________________________________________________
Email: ____________________________________________________________
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Appendix E
IRB Consent Form
Investigator’s Name:
Department:
Institution:
Advisor’s Name:

Susan Sutton
Educational Psychology and Counseling
University of Tennessee
Vincent A. Anfara, Jr., Ph.D.
Educational Leadership and Policy Studies

Office: (865) 974-2214

This information will be held and processed for the following purpose:
To identify the preservice technology training experiences of novice teachers and determine which of
these experiences novice teachers found to be ―relevant and useful‖ ―not relevant and useful‖ now that
they are out in the field managing their own classrooms. Furthermore, to examine their perceptions of the
adequacy of their technology training experiences in providing them with the knowledge and skills
necessary to fulfill the National Educational Technology Standards for Teachers (NETS•T).
I understand that any information I provide is confidential, and that no information that could lead to the
identification of any individual will be disclosed in any reports on the project, or to any other party. No
identifiable personal data will be published or shared with any other organization. Audio recordings will
be kept secured until the completion of transcription, at which time the recordings will be erased.
Transcripts will be destroyed upon completion of the analysis (Aug. 2010). Results from this part of the
study will be presented in narrative form. No individual will be identified in presenting the results of the
interviews in this study.
I also understand that my participation is voluntary, that I can choose not to participate in part or all of the
project, and that I can withdraw at any stage of the project without being penalized or disadvantaged in
any way.
If you have questions at any time about the study, you may contact the researcher, Susan Sutton, at 415
Claxton Complex, e-mail ssutton5@utk.edu, phone 812-459-3982. If you have questions about your
rights as a participant, contact the Office of Research Compliance Officer at (865) 974-3466.
I agree that I _____________________ (print your full name) will take part in the above study of the
College of Education, Health, and Human Sciences teacher education program. The study has been
explained to me, and I have read the Informed Consent Form, which I may keep for my records.
I understand that agreeing to take part means that I am willing to:
be interviewed by the researcher
allow the interview to be audio-taped
Signing your name below indicates that you have read and understand the contents of this Consent Form
and that you agree to take part in this study.

Participant's signature ______________________________ Date __________

Investigator's signature _____________________________ Date __________
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Warrick County and graduated from Boonville High School, in Boonville, IN. In 2002, she
graduated from Ball State University receiving a Bachelor of Science degree in Education with a
concentration in Special Education K-12, Hearing Impaired. In 2004, she graduated from the
University of Tennessee where she earned a Master of Science degree in Education with a
concentration in Instructional Technology. She has spent the last five years pursuing a Ph.D. in
Education with a concentration in Instructional Technology. During this time she has taught
undergraduate technology courses, online graduate courses, and presented at local, state, and
international conferences. For the last two years Susan has worked with a group of faculty and
graduate students to design, develop, and implement the College of Education’s new online
Master of Science degree program in Instructional Technology. She holds eLearning certification
from The Internet eLearning Institute at UT, Best Practices in Teaching certification from the
Graduate School, and an Indiana teaching license. Susan is now assistant professor for the Center
for Information Media, at St. Cloud State University in St. Cloud, MN.
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